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SUMMARY
This is a descriptive study to investigate the Saudi 
population's food habits, changes in food practices that 
have taken place as a result of the economic upheaval, 
and correlate these food habits with nutritional and 
health status and disease. This will serve as a useful 
tool in establishing associations between food habit and 
some diseases. It would also be helpful in setting up 
nutrient requirements for the people and contribute to 
efforts of health authorities in improving the people's 
nutritional status and general health.
A total of 714 patients and 291 sitters between birth to 
90 years of age, both male and female were surveyed. 
Anthropometric measurements were recorded and food 
habits were investigated using a questionnaire. Per­
sonal data information concerning socioeconomic status 
(SES) of both patients and sitters were also noted. 
Patients were also surveyed for their food intake using 
a diet history, 24-hour recall, and one-day diet record. 
Their disease diagnosis and biochemical status were ex­
tracted from medical records. SES and anthropometric 
measurements of patients were compared with sitters 
using t-tests. Anthropometric measurements of patients 
and sitters were compared with the US NGHS standards 
using contingency table analyses. Correlation between 
patients' SES, food habit and disease was tested using 
chi-square tests. Patients' nutrient intakes of
calories, protein, vitamins and minerals were compared 
with the US recommended dietary allowances (RDA). 
Biochemcial measures of albumin and hemoglobin were com­
pared with standards.
The Saudis surveyed were middle-class. The middle and 
high classes attended parties and ate outside more fre­
quently than the low class group. Use of fat increased 
with increasing social position. Lamb, chicken, and 
liver were used by all. Beef, shrimps and cold cuts 
were consumed more by the high social group. Raw 
vegetables, are eaten more by the high SES than the 
lower SES group. Fresh fruits, mostly dates, are 
eaten by all socioeconomic groups.. Arabic bread and 
rice formed the bulk of starches. Milk and laban 
(buttermilk) were consumed daily, tea is drunk three 
times a day, and arabic coffee (more by the high SES) 
three times a day. Sweets were consumed after meals and 
"junk" foods were eaten (more by the high SES group).
Socioeconomic status was found to be significantly
• ^correlated with having neoplasms (cancers), pregnancy
(obesity and gestational diabetes), and circulatory dis­
eases. This was attributable to "lifestyle factors".
Correlational analysis between cancers and food/food 
habit showed a strong positive association with animal 
fat. Circulatory diseases were positively correlated 
with "attendance at parties", raw vegetables, sweet
biscuits, chocolates, and cold cuts. Coffee consumption 
was negatively correlated with cardiovascular disease. 
High consumption of sweets and carbohydrate-rich foods 
were positively correlated with pregnancy-related dis­
eases. No food/food habits were positively associated 
with endocrine disorders. Negative correlations were 
found with olive oil, candies and cakes, laban, tea with 
sugar, and chocolates. It is possible that diet instruc­
tions being done in hospitals have some success so 
patients try to stay away from offending foods.
Weight for height measurements from birth up to 14 years 
were not significantly different from the NCHS standard, 
except for the girls aged GT 10 - LE 14 years and adult 
men. Teen-age boys aged GT 14 - LE 18 had normal weight 
for height. From 18 years of age, the men had weights 
for height that were significantly lower than standard. 
The women's weights were within normal range after age 
14 years.
Height for age of children up to 14 years except GT 10 - 
LE 14 females were within NCHS standard. After 14 
years, height for age were significantly lower than 
standard.
All nutrients except energy for the adult males met the 
RDA's. Another exception was significantly lower in­
takes of iron by the LE 1 age group which be attributed 
to the lower- iron content of milk and and reserve
stores, and inadequate suplements. Weight for height 
for the male adults that was significantly lower than 
standard was a reflection of low energy intakes for this 
same group.
There were no differences between hemoglobin and serum 
albumin values of patients and the standard for all age 
and sex groups.
The result of this study could be utilized to improve 
educational materials for teaching patients. Also, more 
reliable and valid methods of collecting and analyzing 
data for nutritional assessments in the Saudi culture 
may evolve.
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The Background of the Study
Food as a subject is always an interesting topic. It 
has its own natural attraction mainly because it is one 
of man's basic needs. Animals choose the right type of 
food by instinct but unfortunately man has to be told 
what he should eat. People have to eat and when that 
need is met they are content. This is the result of 
those factors that influence his food habits. When an 
individual makes food his business it becomes his 
lifetime ambition to study it, there is no end to his 
quest to learn more about it, especially if his food 
habit and culture are distinctly different from any 
other.
Nutrition is related to health. It will be fascinating 
if one is able to relate the effects of eating good 
food to good health, or the effects of poor food habits 
to disease. It is well known worldwide that the 
Kingdom of Saudi Arabia has experienced a dramatic 
change in all aspects of life and the sudden influx of 
food, goods, and services due to the discovery of oil. 
And because of this, it has become an interesting sub­
ject to find out how this has affected the lifestyle 
of the population.
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The earlier studies on food habits which were conducted 
in the kingdom on children and pregnant and lactating 
mothers were done to determine mainly if their nutri­
tional state warrant nutritional intervention. Then 
investigators began to look into their food habits and 
feeding practices.
The studies which were carried out in the past 
(Abdullah, et al, 1982; Al-Frayh, et al, 1988; Al- 
Othaimeen, et al, 1988, 1988, 1987; Azad Chowdhury,
1989; Elias, 1985; Hague, 1983; Sawaya, et al, 1987)
observed that people have varied eating practices espe­
cially in the rural areas. People still practice the 
so-called "commune feeding" where the whole family mem­
bers eat from one plate. Visits were made to some 
households during their meal time. It was found that 
there are still some households in the Kingdom that eat 
solely traditional arabic foods, inspite of the fact 
that the food habits have changed a lot due to 
availability of a variety of foods and the influx of 
workforce from all over the world.
One patient had been admitted repeatedly to various 
hospitals in the Kingdom because his health did not im­
prove and he had always complained of poor appetite. 
When he was admitted to the Hospital, a routine visit 
was done to find out what his food preferences were.
2
Food tray assessment of the patient during the 5-day 
duration of his stay in the Hospital revealed that his 
food intake was very poor. When asked about this, he 
said he did not like the routine Hospital diet. He 
said that he liked a simple traditional arabic food. 
When given what he requested, his appetite improved and 
consequently his health. Recently, the number of 
cases of diabetes, cardiovascular disorders, and cancer 
from Medical Records' reports appear to have increased. 
Also it was noticed that obesity started to emerge as a 
nutritional problem in this Kingdom. This might be due 
to changing food habits and sedentary lifestyle due to 
the improvement of the economic status of the popula­
tion.
The Problem and the Importance of the Study
The objective of this study is to investigate the food 
habits of the Saudi population and to find out if there 
have been changes from the traditional food consumption 
pattern and try to correlate these food habits and 
practices with the people's nutritional and health 
status. This study will also determine the relation­
ship between food habits and disease.
The study of Saudi Arabia's background will pave the 
way for an understanding of the country's food habits 
as it developed through the years. The result of this
3
work will serve as a valuable contribution to the ef­
forts of the health authorities for improving the 
people's nutritional status and general well-being.
This research study may also serve as a useful tool in 
establishing associations between food habits and cer­
tain diseases. With the nutrient intake data, it would 
also be helpful in setting up nutrient requirements for 
the people of different sexes and age groups. It would 
also be a useful aid in making people aware of the ef­
fect of these malpractices on health and in correcting 
these.
The results of this study also will be used to develop 
educational materials for teaching patients in the 
Hospital. It was observed that many patients on spe­
cial diets need to have more intensive diet instruction 
than what is being provided. It is possible that tools 
being used in such setting are not appropriately 
designed to meet the patients needs.
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CHAPTER 1
INTRODUCTION TO SAUDI ARABIA
CHAPTER 1. INTRODUCTION TO SAUDI ARABIA
Man's need for food goes back a long way in history. 
During primitive times the search for food drove men to 
discover other things, conquer lands and develop ambi­
tions and power. The Stone Age men were able to hew 
some tools and equipment from stone so they could use 
them in hunting for food. The Spanish conquestadores 
of Spain and Portugal went to the East in search of 
spices and came back richer with huge tracts of land 
and mineral deposits and subjugated peoples that vowed 
eternal allegiance to them.
As villages grew and nations were born, sets of cul­
ture, customs and traditions developed. Each set of 
custom became identified with the same group of people 
living in the same abode thus setting up their culture. 
The way people live is dictated by their religion, cus­
toms and beliefs, manner of dressing, eating and drink­
ing. These developed through the passing years and 
somehow are affected by neighboring cultures that they 
intermingle with.
The whole idea behind the making of this study revolved 
around the Saudi Arabian food habit based on Islamic 
concept and how these food habits defined to a great 
extent the nutritional state of the people. It was
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imperative to include a background information about 
the country as a whole - a brief history, its economy, 
the government, its law and customs, traditional 
beliefs, mode of dress, and eating. Since Islam is the 
guiding force in all that is happening in Saudi Arabia, 
a special section was devoted to how Islam started.
1.1 Geography
Saudi Arabia, with an area of 2,300,000 square 
kilometers, occupies about 80% of the Arabian Penin­
sula, roughly the same size as all of western Europe 
and about four times the size of France (Chamieh, 
1983). It extends from the Red Sea on the west to the 
Arabian Gulf on the east. To the north, it borders on 
Jordan, Iraq, and Kuwait, and to the south, the Yemen 
Arab Republic (North Yemen), the People's Democratic 
Republic of Yemen (South Yemen), and the Sultanate of 
Oman. To the east, lie the United Arab Emirates, 
Qatar, and the island state of Bahrain (Saudi Arabia, 
1986). (Fig A)
Saudi Arabia's terrain is varied but on the whole 
fairly barren and harsh. There are hard-surfaced gravel 
plains, many extinct volcanoes surrounded by lava beds. 
There are few lakes or permanent streams. Sloping 
eastward are the newer sedimentary areas in which oil 
fields are found.
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Most of Saudi Arabia is desert land reaching its 
highest in the west and southwest where some mountains 
are 1,000 feet high. Along the coast of the Red Sea 
extends Tihama narrow coast ranging in width from 
several kilometers to 65 kilometers. To the east of 
Tihama there are many regions of high mountains: Hijaz
in the north and center and Asir in the south, some of 
them reaching over 8,415 feet near Taif. To the south 
of the Kingdom lies Al-Rub' Al-Khali, a vast desert 
area covering an area of about 280,000 square miles and 
is considered the largest body of sand in the whole 
world (Fourth Development Plan, 1985)•
1.2 Population
The Arabian Peninsula is the cradle of the Arab race 
(Shean, 1975). The Arabs, like the people of Europe 
and America, are of the Caucasian family. Their colors 
vary from white to light brown. There is also some 
negroid mixture due to past importation of Africans.
The total population is estimated at 11,752,000, 22% of 
which are expatriates. About 45% of the population are 
below 14 years of age, 17% belong to the 0-4 age group 
and 28% to the 5 to 14 age groups (Al-Othaimeen, et 
al., 1988).
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The Bedouins in general still follow a nomadic life 
(Musaiger, 1987). They constitute about 25 to 30 per­
cent of the total population. They are nomadic tribes 
people who live in tents and depend upon animal raising 
for their living. There are semi-nomadic Bedouins who 
live in half-settled communities in palm huts. They 
may live permanently in one place or return to the 
nomadic life any time, and there are settled Bedouins 
who live in clay or cement houses forming a village 
with a mosque (Shean, 1975). They keep a few animals 
and raise chickens, pigeons or rabbits for additional 
income. They also plant and harvest vegetables.
1.3 Climate
Mid-day temperatures from June through August or Sep­
tember in the desert can soar to over 100 degrees F. in 
most of the regions particularly in the north and 
center. It tends to be mild in the south on Sarawat 
mountains at Asir. Humidity in the coastal regions may 
approach 100% at times. In winter, temperature is 
generally mild by day but cold at night. It may even 
fall to below freezing on the mountain ranges of the 
western and northern frontiers (Katakura, 1977).Rain is 
irregular and ranges from none at all for up to 10 
years in the Rub' Al-Khali to 20 inches a year in the 
Asir province (Saudi Arabia, 1986)•
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1.4 Political and Constitutional System
Saudi Arabia's economic and social advancement could be 
the result of a strong political leadership in the per­
son of King Abdulaziz and his successors.
Abdulaziz Ibn Sa'ud, son of Abdelrahman, founder of the 
present Kingdom of Saudi Arabia, was born in Riyadh, 
capital of Najd (an interior province, to the east of 
Hijaz) and ruled from 1901-1953. Ibn Sa'ud had decided 
to regain the lost power of his family so he controlled 
Najd between 1900 and 1912. In 1913 he invaded Hasa 
(an eastern province on the Arabian Gulf), and in 1924, 
he entered Hijaz. Eight years later in 1932, he named 
his Kingdom Saudi Arabia, and declared himself King. 
Ibn Sa'ud extended his power by uniting the tribes on 
the basis of a strict sect of Islam which originated at 
the end of the 19th century. At this time Arabia was 
brought together under the protective hand of this 
great King (Shean, 1975)•
Upon King Abdulaziz's death in 1953, his son Saud suc­
ceeded him until 1964, when King Faisal took over. 
During the reign of King Faisal the country began a new 
era of expansion and development in the fields of con­
struction and overall developments in economics and so­
cial and administrative aspects (Saudi Arabia, 1988). 
During his reign the first development plan was drawn
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up (1970-1975) with a view to expansion of economic ac­
tivities, establishment of national economic in­
frastructure, improvement of government services and 
development of the Kingdom's human resources through 
education and training - a great increase in oil 
revenues and a higher percentage of Saudi ownership in 
the oil sector represented key parameters of the Saudi 
First Development Plan. This helped to lay the founda­
tion of the phenomenal social change which took place 
in the Kingdom resulting in a real economic boom. Con­
sequently, education developed and expanded, modern 
roads were built, telephone lines were extended to 
cover all of the Kingdom. New airports were con­
structed to serve a regularly overgrowing airforce of 
modern planes. A wide range of projects were carried 
out - ports expansion, dams construction, water drill­
ing, desalination projects, and intensified industrial 
activities (Saudi Arabia, 1988)•
King Khalid Ibn Abdulaziz continued his brother's 
projects after Faisal's death in 1975.
The present leader, King Fahd Ibn Abdulaziz succeeded 
in 1982. He continued his predecessor's projects with 
complete devotion and sincerity. His regime is
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characterized by a progressive educational policy 
which is being followed strictly by educators and 
policy-makers today (Saudi Arabia, 1982).
There are few occasions in history that such dramatic 
changes and rapid developments have taken place. These 
changes were related to the discovery of enormous 
deposits of oil in 1938. The Second World War put a 
stop to the exploitation of the discoveries, so it was 
not until 1950 that Saudi Arabia finally experienced 
the changes that would make the country so successful 
(Shean, 1975) . In all the new affluence and dynamic 
growth the country's leaders attempted to remain stead­
fast in preserving an enlightened traditionalism - 
moving into the contemporary world without sacrificing 
any of those values that formed its faith, a task which 
was not easily done.
Saudi Arabia's constitution is the Holy Qur'an and the 
Prophet Muhammad's (Peace Be Upon Him) traditions 
(Saudi Arabia, 1988)• All laws are based on the tenets 
and injunctions of glorious Islam and put to practice 
in the most practical, realistic and perfect manner.
The succeeding discussion will form an insight into the 
moral and socio-cultural fabric of the country. This
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will include the country's government, insignia and 
religion. To a Saudi, Islam is not just religion but 
lifestyle, and all is based on the teachings of Islam.
1.5 Government
The Kingdom's flag is green with a white inscription 
that states: "There is no God but Allah, Muhammad
(Peace Be Upon Him) is Allah's Apostle.” Under the in­
scription is a sword that symbolizes right and justice. 
The Kingdom's official insignia is crisscrossing swords 
with a palm tree in between, symbolizing prosperity to 
be achieved through justice (Saudi Arabia, 1986).
The functions of government are carried out by a 
cabinet which is headed by the Custodian of the two 
Holy Mosques, the King. The cabinet combines both ad­
ministrative and executive responsibilities. Its deci­
sions are referred to the King for adoption. Control, 
supervision, and direction of state policies are among 
the responsibilities carried out by the cabinet. All 
government departments work under its authority and su­
pervision (Saudi Arabia, 1988)•
1.6 Islam
It all started at the old great shrine of the Kaaba at 
Makkah. It was certainly a very ancient place of wor­
ship and pilgrimage long before the time of the
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Prophet Muhammad (Peace Be Upon Him). Islam believes 
it to be "the House of God.” Prophet Muhammad (Peace 
Be Upon Him) was born here in Makkah at a time when so 
many religions were being practiced, and a kind of com­
plicated polytheistic paganism ruled the holy shrine. 
This was in the seventh century after Christ in the 
year 570 (Shean, 1975).
Prophet Muhammad ((Peace Be Upon Him) was the last of 
the August series, the Messenger of God. During his 
years, Prophet Muhammad (Peace Be Upon Him) was called 
statesman, warrior and conqueror even though his realm 
was small, his ambition limited (Shean, 1975). When he 
captured Makkah to make his monotheism supreme, his 
military force was small and he achieved this triumph 
through the doctrine and the faith it inspired. This 
doctrine was simplicity itself: the One-God was the
be-all and end-all of the Prophet's religion. That he 
was the Messenger, the human and limited messenger, of 
that one God, and that his direct utterance (the 
Qur'an) was divinely inspired. In life he seemed to 
have been merciful and compassionate (those words with 
which he begins and ends every lesson) as well as in 
general, humanly kind (Shean, 197 5) • In founding Is­
lam, the Prophet (Peace Be Upon Him) noted that the 
poor lower class of his people were enslaved by the 
wealthy merchants, and he taught that all men are equal
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before Allah. His self-exile from Makkah to Yathrib 
(which the Arabs began to call Al-Madina, i.e., "the 
City") marked the beginning of the Islamic Period, and 
the new community he fashioned brought his followers in 
Makkah, Yathrib, and the surrounding Arab tribes 
together into a new spiritual union (Shean, 1975).
Islam, the last of the great world religions, is really 
a restoration of the original monotheism of Abraham. 
The word means submission to God and this faith extends 
across two thirds of the globe with some 800,000,000 
adherents.
The revelation of Islam is contained in the Holy 
"Qur'an, the inspired word of God revealed to Prophet 
Muhammad (Peace Be Upon Him) through the angel Gabriel. 
All Muslims pray five times a day facing Makkah, the 
symbolic center of faith of the world, and they fast 
from dawn until sunset during the Holy Month of Ramadan 
each year. The Hajj, or pilgrimage to Makkah is done 
by every individual once in his lifetime if he can af­
ford, and constitutes one of the five principal obliga­
tions of a Muslim faithful. For 1400 years, pilgrims 
converge upon Makkah and Al-Madina and today Saudi 
Arabia welcomes over 2 million pilgrims every year 
(Saudi Arabia, 1982). These pilgrims brought with them 
their own culture and food habits which influenced the
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population. New food items and methods of cooking were 
introduced to the Kingdom which were adopted by the 
people. The faith of Islam has spread all throughout 
the world, but its home is Arabia, and the language of 
the Holy Qur'an is Arabic.
1.7 Economic and Social Development
At the beginning, camel caravans traversed the Arabian 
Peninsula and sailed vessels traded at seaports. 
Agriculture, and income generated from the Hajj 
Pilgrimage were important sources of revenue, as well 
as pearl fishing along the East Coast. Dates were the 
main crop, and Bedouins raised sheep, camels, and goats 
(Chamieh, 1983)•
After Saudi Arabia became unified, oil was discovered 
and there followed a dramatic change in the economic, 
social and political conditions in the country. Five 
year development plans were envisaged and carried out 
starting in 1970, resulting in substantial progress in 
the fields of education, health, social services and 
infrastructure. During the second development plan 
period (1975-1980), the quality of life basically 
improved for all the citizens. The third development 
plan for the period 1980 to 1985 was an extension and 
continuation of the Kingdom's previous efforts to
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develop the economy and a reflection of its determined 
commitment to a program of rapid industrialization 
(Chamieh, 1983).
Social policies were directed toward satisfying a whole 
range of human needs - material, cultural, intellectual 
and social. Saudi social policies also aimed at 
providing a stable social environment in which the in­
dividual may attain his spiritual and emotional ful­
fillment. Social policies were also designed to cor­
rect the imbalances and disruptions which tended to 
result from rapid economic growth and unchecked market 
forces.
1.8 Agriculture
Although the Kingdom contains the largest sand desert 
in the world, and is probably the driest of the earth's 
larger countries, some of its regions contain lush 
oases and valleys that have been productive farming 
areas for thousands of years. Principal crops are 
vegetables and grains. The date palm is still widely 
cultivated (Saudi Arabia, 1986).
There was a time when large scale food imports were the 
rule of the day. In the late 70's, the government em­
barked on an ambitious and varied program of agricul­
tural investment in order to reduce the level of food
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imports and increase agricultural production. The 
government has made food self-sufficiency one of its 
foremost priorities, and the progress toward this goal 
which has been made in just a few years is quite im­
pressive.
The most striking accomplishment in Saudi agriculture 
over the past decade has been the enormous increase in 
the production of cereal grains, particularly wheat. 
During the past five years, wheat production rose by 
1,000 percent. Wheat production increased from 2 6 
thousand tons in 1969-70 to over two million tons in 
1984-85 (Pig 1.1) (Saudi Arabia, 1986). In addition 
to wheat and grains, production of fruits and 
vegetables has also increased significantly. Dates, 
the traditional crop of the Arabian Peninsula for cen­
turies continue to be an important part of the 
Kingdom's agricultural program. Production of dates 
grew at an average annual rate of 4-9 percent, increas­
ing from 240 thousand tons to 475 thousand tons during 
the same period. Saudi Arabia has 11 million date 
palms or 10% of the world's supply (Saudi Arabia, 
1988). Other important agricultural products in the 
Kingdom include tomatoes, onions, watermelons, and 
cereals such as barley, sorghum,and millet. Production
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of poultry meat rose from 7 thousand tons in 1969-70 to 
177 thousand tons in 1984-85. It now supplies the 
poultry needs of the country.
Egg production from 1970 to 1985 jumped from 5 thousand 
tons to 132 thousand tons (Fig 1.1) (Saudi Arabia, 
1986) . The Kingdom is now producing eggs not only to 
meet local needs but also for exports. Saudi Arabia 
also boasts of having the largest number of highly ef­
ficient dairy farms in the whole of the Middle East 
that produce almost 7,000 liters of milk per cow, one 
of the best in the world (Saudi Arabia, 1988). Record 
production levels have also been achieved in fisheries 
with an estimated local production reaching 300,000 
tons a year. In livestock production, over 50 projects 
are being studied to meet rising demands for meat 
products.
Next to oil, agriculture is now the most important in­
dustry in Saudi Arabia (Saudi Arabia, 1982).
1.9 Education and Human Resources
At the time of the unification and founding of the 
Kingdom in 1932, formal education was limited to the 
major cities - Jeddah, Makkah, Al-Madina, and Riyadh.
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The country had no national school system (Saudi 
Arabia, 1986)• At the same time, the government set up 
a comprehensive education development plan for elemen­
tary and high schools to prepare students for the col­
lege and university levels as these were established. 
One of the nation's first priorities was the estab­
lishment of a system of higher education to provide the 
managers, administrators, technicians, and other 
specialists so vital to the Kingdom's development.
In order to meet the nation's immediate need for 
economic specialists and administrative staff, many 
Saudi students were initially schooled abroad. Today, 
Saudi Arabia has a nationwide school system from kin­
dergarten through the university level (King Saud 
University, 1987). At the core of this modern and com­
prehensive educational system is the study of Islam. 
From the founding of the country's first college, the 
Shariah College of Religion, Social Science and the 
Arabic Language in Makkah in 1949, to the recent open­
ing of a new 22,000-student campus in Riyadh for King 
Saud University, the Kingdom's oldest institute of 
higher education, the government's educational policy 
has focused on maintaining the religious and moral 
values of Islam (King Saud University, 1987).
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General education is divided into Kindergarten, six 
years of Primary School, and three years each of Inter­
mediate and High School. General education also in­
cludes special and adult education (Saudi Arabia, 
1986). Expansion of the country's educational system, 
especially at the primary and intermediate levels, is 
one of the government's foremost priorities in the 
drive to eliminate illiteracy in the Kingdom. The num­
ber of schools rose from 3,107 in 1969-70 to 15,2 68 in 
1984-85. Enrollment in all educational institutions 
increased from 547 thousand in 1969-70 to over 2 mil­
lion in 1984-85. Total enrollment of boys grew at an 
annual rate of 7.8% while those for girls grew at 
13.1% annually. The number of students in higher 
education institutions grew from 7 thousand to 94 
thousand over the same period spread among 7 univer­
sities in the Kingdom. With over 40% of its population 
15 years of age or younger, Saudi Arabia has made con­
struction of new facilities and expansion of teacher 
training programs two of its educational development 
priorities. The Kingdom's student-teacher ratio of 
about 16:1 is one of the best in the world (Saudi 
Arabia, 1986).
In the Kingdom, men and women have separate educational 
facilities. Since the beginning of formal education 
for girls in 1960, hundreds of girls' schools have been
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built. Of the total enrollment of 1.78 million stu­
dents in the academic year 1982-83, over 700,000 were 
female (Saudi Arabia, 1988)•
There are 60 colleges in Saudi Arabia, half of which 
concentrate on scientific studies, with a total Saudi 
teaching staff of 9,000. Of the seven universities in 
Saudi Arabia, three emphasize arts and sciences and 
three are specialized universities. The Kingdom's 
oldest university, founded in 1957, is King Saud 
University which began its operations with 21 students 
and nine teachers (King Saud University, 1987)• The 
number of faculty members rose to 313 in 1969-70, 
and in 1984-85, the total faculty members reached to 
2,527 (822 are Saudis while 1,705 are non-Saudis).
King Saud University has separate facilities for men 
and women students. The university's first batch of 
male graduates was in 1960-61 with a total of 15 
graduates, this rose to 2,444 in 1985-86. There was 
only one female graduate in 1984-85 and increased to 
484 graduates in 1985-86 (Saudi Arabia, 1982).
Vocational, technical, and administrative trainings are 
important parts of the Kingdom's human resource 
development.Vocational secondary schools are run by the 
Ministry of Education, while the General Organization 
for Technical Education and Vocational Training work
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together with the Ministry of Labor and Social Affairs 
in operating most of the Kingdom's vocational training 
centers and higher institutes of technical education 
(Saudi Arabia, 1986).
Rapid growth was recorded in the training fields. En­
rollment in prevocational and vocational training cen­
ters rose more than eighteen fold, from 578 in 1970-71 
to 10,527 in 1984-85; while enrollment at technical 
schools rose from 899 in 1971-72 to 10,999 students in 
1984-85 (Fig 1.2) (Saudi Arabia, 1986).
1.10 Customs and Traditions 
Calendars and Dates
Saudi Arabia uses the Islamic calendar based on a lunar 
year rather than the Gregorian calendar based on a 
solar year used in other countries. A lunar month is 
the time between two successive new moons. Although it 
contains .12 months, the lunar year is 11 days shorter 
than the solar year, hence, holidays and commemorations 
are a little earlier every year than they were the year 
before (Saudi Arabia, 1988)•
Dates are recorded from the year of the Prophet 
Muhammad's (Peace Be Upon Him) Hijra (migration) from 
Makkah to Madina (622 AD). The western method of
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designating Islamic dates is A.H. for Anno Hegirae, 
1980 A.D. roughly corresponds to 1400 A.H. Friday is 
the Islamic holy day, and the work week begins on 
Saturday (Saudi Arabia, 1982).
Dress
Men traditionally wear the thobe, a white, ankle- 
length, loose-fitting garment resembling a robe. It 
is often covered by a MISLAH, a flowing floor-length 
cloak of light wool. Worn on the head are the GHUTRA 
(the headcloth) and IQAL (double ring of black cord 
used to hold ghutra) • Sandals for the feet complete 
the men's attire.
The basic woman's attire consist of a full dress that 
covers all parts of the body. The BURQ'A are decora­
tive masks worn by some tribeswoman which leave only 
slits open for the eyes to see through and nowadays, 
this is being worn by many women.
Women in the larger towns wear western type fashions. 
When out-of-doors and outside the immediate family 
circle, they wear a black, floor-length outer garment 
called an ABAYA.
Marriage
The arrangement of marriage is decided upon completely 
by the parents and the prospective bride and groom do 
not meet each other until their wedding day. The 
favored choice for a mate is a cousin in the family. 
The most important part of the engagement is the MAHR, 
or money which the groom's family gives to the bride's 
family. No dowry is required from the bride's side. 
Average age for marriage was 16-18 for women and 17-18 
for men but nowadays, it is up to 25-30 years.
Birth
In the past, babies are delivered by the DAYA (older 
women in the villages that serve as midwives) . A 
HAKIMA (licensed midwife) comes when there is dif­
ficulty in delivery. Nowadays, deliveries are being 
done in hospitals and health centers. Babies are 
usually breast-fed for a year and a half, or two. When 
a mother wishes to wean her child, she rubs her nipples 
with a bitter substance called SABR or hot peppers.
Festivals
Two important festivals are celebrated each year. 
First is the "Bid Al-Ftr" (breaking of the fast fes­
tival) held every year after the fasting month of 
Ramadan. This is celebrated for 4 days. Before sunup, 
people get up for the FAJR for early morning prayers.
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After sunup, another prayer (Eid Salat) is offered to 
greet God. After Salat, everybody dresses up in new 
clothes and go out and greet each other in the street. 
Then they converge in front of the mosque bringing food 
to be shared by everyone. Then homes are visited and 
songs are sung and money change hands. At the end of 
the festival, most of the food is shared with 
everybody. The other festival is ”Eid Al-Hijjah" or 
pilgrimage festival during the 12th month. In this 
festival, the people slaughter animals as a sacrifice 
and to remember their dead relatives. During these 
pilgrimage festivals, persons who have quarreled during 
the past year traditionally come together for recon­
ciliation and purification.
1.11 Food and Health Status
Before oil was discovered, the majority of people were 
nomads. Very few were educated or trained for urban 
jobs. Agriculture, pearl diving, fishing, seafaring 
and trading played the most important role in the 
economy. Rice, wheat, milk and dates were the most 
commonly consumed foods. Fish was eaten by those in 
the coastal areas (Musaiger, 1987). Dates were widely 
eaten either as snacks or with meals. Meat was eaten 
on occasions. In general, the diet was the same 
everyday and there was no diversification of food eaten
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(Musaiger, 1987). The common food eaten by the people 
during that time was composed of bread, milk, dates, 
and arabic coffee.
After World War II, when the oil revenues increased 
there was a gradual change in the economy and a transi­
tion from a traditional nomadic life to a permanent 
settled life in the rural areas. The health status 
slightly improved. Prevalence of malaria and trachoma 
declined but infant mortality rate was still high and 
death rate under one year of age was serious. Severe 
cases of anemia were common in women and children. 
Anemia in infants was usually caused by a sole diet of 
breast milk from undernourished mothers as well as 
multi-pregnancies (Sebai, 1981)•
In the 1960's, efforts were started by the government 
to combat malaria, trachoma, and other eye diseases, so 
they began to disappear. On the other hand, cancer and 
heart diseases began to appear mainly because people 
began to report such cases to health authorities and 
also possibly because there was a change in the 
people's diet. Rice, bread, milk and dates were still 
the staple food but meat was eaten more frequently now. 
Eggs were not eaten often, goats' milk was preferred to 
other milks and dates were most frequently consumed. 
Arabic coffee was widely consumed with dates. Women
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ate their meals alone and after the men had eaten 
(Sebai, 1981). Breast-feeding for up to 2 or 3 years 
was the traditional practice and breast milk became the 
sole food of the children and no supplements were 
provided (Al-Othaimeen, et al., 1988).
Migration of international workers started at this time 
so that the food habits of the natives were influenced 
in some way by the introduction of foreign foods. For 
example, the addition of various spices to foods and 
the use of fast and ready-mix foods have become part of 
the family diet.
The 1970's saw the dramatic change in all aspects of 
life with the resultant impact on the health and nutri­
tional status of the people (Musaiger, 1987). The 
average income of the family increased sharply. There 
were considerably more foods available, as a result of 
food importation due to the lack of a developed 
agriculture base and very rapid growth in the demand 
for food commodities. With the sharp elevation of pur­
chasing power, food consumption pattern changed to a 
more varied one. The traditional diet of dates, milk, 
rice, and bread had become popular with more red meat 
from mutton and lamb (preferred to beef) (Musaiger, 
19 87). Rice was still the staple cereal, wheat was 
made into bread or pasta. Milk had become an essential
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part of the meal with the addition of laban 
(buttermilk), yogurt, cheese, and butter. Wide choices 
for snack foods were a direct result of influx of for­
eign goods, e.g. softdrinks, corn puffs, potato chips, 
chocolates, nuts, candies and other sweets. Tea was a 
mainstay. Canned and processed foods were widely con­
sumed .
By this time the number of international expatriates 
working in the Kingdom had reached nearly 20% resulting 
in some changes of the Saudis' food habits (Chamieh, 
1983). Restaurants and other eating places mushroomed 
so that more people now ate outside the home and inter­
acted with other cultures resulting in an exchange of 
customs and traditions, especially those that are re­
lated to food. As more new products came in from the 
foreigners' native countries and flood the local 
markets, methods of cooking changed, new tastes were 
acquired and an entirely new range of food habits and 
manner of eating came in existence. There emerged a 
cultural pattern which came from the interaction of the 
various regional and ethnic food types and popularized 
the use of certain dishes, for instance, "KAPSA" for 
the Saudis, "STEAK" for the Westerners, and "PANCIT" 
(noodle dish) for the Filipinos.
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It has now become normal to find people of different 
nationalities converging on Turkish or Lebanese res­
taurants to try their spicy and highly palatable food, 
or in a Thai eating place to experience their exotic 
and varied tastes, and other restaurants such as 
Chinese, Filipino, etc.
The country has become urbanized as a result of the 
fast economic development due to revenues from oil. 
Saudi Arabia has come a long way since the discovery of 
oil in 1938. The first economic development plan was 
drawn in 1970-1975. Throughout the period of the three 
development plans, the value of goods and services 
produced by the Kingdom as measured by Gross Domestic 
Product in current prices, rose sharply from SR 17.4 
billion in 1969-70 to SR 524.7 billion in 1981-82. On 
account of the drastic fall in the output of the oil 
sector, the GDP began to drop in 1982, and reached to 
SR 339.2 billion in 1984-85 (Fig 1.3) (Saudi 
Arabia,1985).
There was a quick change in the people's lifestyle. As 
a result, Saudi Arabians are now experiencing a dif­
ferent kind of nutrition problem. There is a rise in 
obesity as revealed by the medical record in health 
services. This is in sharp contrast to the cases of
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undernutrition reported a decade ago. There might have 
been an increase in the number of food choices because 
of the availability of food supply, but it is possible 
that these choices were not necessarily the right ones. 
This could be due to the apparent lack of nutrition 
knowledge because of limited education among the 
people.
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CHAPTER 2
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CHAPTER 2. FOOD HABITS
People interact with one another in the same house, in 
the same community, follow the same stream of life and 
behavior characteristic of the place and circumstance. 
They develop a set of cultural patterns that grow 
through the years, that may somewhat be altered by 
other forces present in their environment that they 
somehow absorb but eventually become part of their ex­
istence. One of these is food habits. The way people 
eat is learned from parents or relatives then trans­
mitted to the next generation and so on. It is a com­
posite of behavior related to food that one grows into 
and that which is seen and imitated by friends and 
peers, and then becomes known to be the group's habit 
or custom of eating. Some foods are preferred to 
others, some are not eaten because of belief or tradi­
tion, some are eaten raw, others cooked.
As habits become established, a pattern therefore
emerges, so that the habit or practice becomes the 
person's manner of eating food, as eating breakfast 
cereals like cornflakes every morning. Culturally, 
patterned habits are usually difficult to break
(Lowenberg/ 1974)• This is seen in the amount of money
spent by food manufacturers to market new products, and 
more importantly by the effort spent by nutritionists
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and health workers to try to change man's eating habits 
in order to improve his nutritional status. Food 
habits are greatly influenced by the social, cultural 
or religious environment and psychological influences 
that purport to retard or resist change in people's way 
of eating (Lowenberg, 1974).
Margaret Mead (19 64) defined food habits as "the cul­
turally standardized sets of behavior in regard to 
food, manifested by individuals who have been reared 
within a given cultural tradition. These behaviors are 
interrelated with other behaviors in the same culture." 
Culture refers to a system of behavior and symbols 
shared by a group of humans and transmitted by them 
from generation to generation. Symbols which are used 
to help the group and the individual within the group 
recognize, identify and classify social situations 
(Mead, 1964).
The conclusion is that food habits have developed as a 
result of: 1. Kinship relationships, and 2. Cul­
tural origins.
2.1 Socio-Cultural Factors Affecting Food Habit
Socio-Cultural factors may come from material and in­
tangible influences (De Garine, 1969). Material 
influences come from food availability, production,
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processing, preservation, and transport, cooking tech­
niques and utensils, china and other tablewares. In­
tangible things imprinted since infancy include body 
image, culinary custom or art, taboos, wet food, magic 
foods, religious and ritual foods, social organization 
and economics. Firmly rooted habits of social group 
are not readily relinquished or forgotten (Mitchell, et 
al., 1974). Even when they migrate to other countries, 
they carry with them their own habits of eating and 
somehow affect the adopted country's own food habits. 
Food habits are interwoven with the culture of people 
and this must be recognized by anyone who studies food 
and its effect on health and nutritional status of the 
people. These influences are based on the geography of 
the land, the agriculture practiced by the people, 
their economy and market practices, and their history 
and traditions (Williams, 1973)•
2.2 Cultural Factors
A food for one culture may be unacceptable for another. 
Items considered to be food for one culture may be 
regarded with disgust by another (Williams, 1973). 
Pork, which is a favoured meat by many people is not 
eaten by Muslims or an Orthodox Jew. Milk is a staple 
food for some Westerners, but it is rejected by other 
cultures as an animal mucous discharge. Snakes are 
very palatable for the Thais and Japanese, but are
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revolting to others. From Alaska to Puget Sound, the 
Indians of the coast feed largely on salmon, cod and 
halibut, whereas the Maricopa of Southern Arizona rely 
on mesquite beans as the staff of life, and cultivate 
corn as an extra food. Rice is the staple food in 
Southern Asia, maize among the Indians of North 
America, and the potato among the Incas? but the In­
dians of the Amazon utilize the bitter, poisonous 
manioc, which grows there, after treating it to remove 
the deadly prussic acid. The Polynesians, suffering 
from a dearth of mammals, eat dogs and find them highly 
palatable (Queen, 1957).
Time of day food is eaten: Many diet conscious
Americans reject bread, but in a Greek home bread is 
the main food. It is the meal, and all other foods are 
considered accompaniments to the bread and are eaten 
between bites of bread (Williams, 1973; Lee, 1957). In 
most Asian countries rice is eaten at two or sometimes 
three meals per day (Carlson, et al., 1982). 
"Sinangag", which is a special Filipino rice dish at 
breakfast is made from rice which is left over from 
dinner the day before (Fabian, 1969). Arabic coffee 
and dates makes up the only early morning breakfast for 
most Saudis during the Pre-Oil era (Musaiger, 1987) .
How and where food is eaten: In the Western countries,
lunch is a quick snack of a piece of pizza or hotdog
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sandwich while standing at a nearby lunch counter. For 
a Spaniard or Latin American, it would mean closing his 
shop for two hours and having a leisurely meal and 
siesta at home with his family (Williams, 1973) • For 
the Middle Eastern, it would be spending some hours to 
have a good meal and a rest. Lunch for Saudi Arabian 
is the heaviest meal of the day. It consists of lamb 
or chicken with rice and is called "Kapsa" which is 
usually followed by an afternoon nap.
Specific foods for special occasion: Turkey is always
served at an American Thanksgiving dinner, and fish for 
Good Friday during Lent. Special foods are served 
during Ramadan for Muslims. A whole month of fasting 
during the day and eating two big meals at night 
characterize this religious occasion (Musaiger, 1987). 
Highly sweetened desserts, fried entrees (samboosa, 
ground meat with seeds wrapped in pastry) and sweet 
drinks are served. Food is used as symbol of a number 
of aspects of cultural life. Food may make major life 
episodes such as coming of age ceremony as the Bar 
Mitzbah for Jewish boys at age thirteen where honey 
cakes, canapes, strudle, kneches, and piroggen are 
served (Musaiger, 1987). In China, food is offered to 
the dead to sustain the departed on his journey to the
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hereafter. Lamb is often offered as a sacrifice in 
some religious ceremonies. Some foods are symbols of 
social prominence, like steak and caviar.
2.3 Social Influences
Groups are formed on the basis of economic status, 
education, residence, occupation or family. Sub-groups 
are established on the basis of region, religion, age, 
sex, social class, occupational groups or politics. 
Food habits perform significant social functions some 
of which are sociability, warmth, friendliness, and so­
cial acceptance (Musaiger, 1987) . The "breaking of 
bread11 together binds a group (Williams, 1978).
Social relationship: People tend to accept food
readily from persons who are considered as friends or 
allies. Advice about food is more acceptable from 
people of authority and with whom is felt a warm 
relationship. People tend to distrust food given to 
them by strangers and outsiders. Emotional feeling 
about people are transferred to their food - the more 
alien the authority figure is the more he is considered 
to be unconcerned and it is more likely that his food 
suggestions will be considered as outlandish or even 
harmful.
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Mother-child relationship: Food is symbolic of mother­
liness, of nurturing, starting from the crib where 
there is much learning. The mother teaches what is ac­
ceptable, when to eat, how much and why it is eaten. 
Unconsciously, the mother imparts her own food 
preferences to the child. A mother's self-esteem is 
deeply involved in feeding her family. Depending on 
her education she decides who is an authority to advice 
her about child feeding. If she is relatively un­
sophisticated, has little education, she is likely to 
view her own mother and her neighbours as her best 
guides. If she is somewhat educated she perhaps ac­
cepts more readily the advertising of business concerns 
as the greatest authority. Mothers of middle class or 
who are highly educated place more faith in a profes­
sional medical authority (Musaiger, 1987).
Family relationship: Eating is usually a family af­
fair. A wife waits for her husband's arrival from work 
so that they could dine together along with the 
children. Food habits that are most closely associated 
with family sentiment are the most tenacious throughout 
life. Children learn more about their roles as family 
members during meals. The role of each family member 
is most clearly illustrated to the child as the family 
eats together. Certain meals have more family sig­
nificance than others. Dinner in Western culture and
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lunch in Eastern Mediterranean is more family centered 
than other meals and its pattern tends to be more com­
plex. Its food are often more symbolic. Strong 
religious factors associated with food also tend to 
have their origin and reinforcement within the family 
meal circle (Williams, 1978)•
2.4 Psychological Influences
Behavior patterns, even those relating to food are the 
result of interrelated psychosocial factors. People of 
different cultures are not motivated by the same needs 
and goals. For the person existing in a semi­
starvation state, basic physiological needs are impor­
tant - needs for food and water. When these needs are 
met, higher needs can then be satisfied, such as physi­
cal comfort, security, love and affection, self-esteem 
and recognition and finally, self-fulfillment and crea­
tive growth (Maslow, 1943).
Emotional responses to food stem from many sources. 
The practices and relationships that surround one's 
early infant feeding experiences, for example, build 
lasting emotional responses (Krause, et al., 1979). 
Milk becomes a symbol of security and comfort, and this 
is likely to be true if the individual's early 
relationships with the mother were satisfactory.
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Sometimes, sex-related attitudes are reflected in 
foods. Meat and bread carry masculine meanings and 
connote the paternal role of hunter, provider, and ac­
ceptor (Williams, 1973)• Meat is considered the only 
food that would make a warrior strong and courageous. 
Initiation ceremonies involve meat or blood of sacrifi­
cial animals. Meat has been the center of the meal, 
both in terms of menu planning and money expended. 
Vegetable and fruit on the other hand carry feminine 
meanings and are associated with fertility and harvest. 
When early human beings first settled down after a 
purely nomadic and hunting existence to an agricultural 
one, it was the women who tilled the soil while the men 
continued to hunt and fight.
Certain foods are appropriate at certain ages. Milk 
and pureed foods which should sometimes be prescribed 
as' a therapeutic diet for adults are always considered 
baby foods. Of all commonly used food, milk is perhaps 
imbued with more psychological meaning than any other. 
These psychological meanings are frequently appealed to 
in advertising. To many people, milk symbolizes 
security and comfort or strength and vitality. This is 
specially likely to be true if the individual's early 
relationships with the mother figure were satisfactory, 
since she was the first feeding partner in supplying 
the early first food of life - milk (Williams, 1978) .
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During adolescence when there is a continuous struggle 
to find the self, the teenager periodically adopts food 
fads, exhibits intense dislikes and displays huge ap­
petites. His obsession with his body image is basi­
cally a sexual problem. Foods for muscle building for 
the boys and figure-controlling ones for the girls are 
popular. Adulthood brings certain ideas for food 
privilege. Foods such as olives, shrimps, gourmet 
dishes, are considered adult. Drinks such as coffee, 
tea, and alcohol are reserved in most groups for 
adults.
2.5 The Saudi Traditional Meal Pattern
The Saudis used to eat three meals a day. The first
meal was taken after early morning prayer (FAJR) and
was a light breakfast of arabic coffee and dates. This 
was followed by laban (buttermilk from goat's or 
camel's milk) after the SABAH prayer at mid-morning. 
Then everybody went to the farm or village where they 
worked. At noon, after noon prayer (DHOUR) , the vil­
lagers gathered in one house and ate a small lunch of 
thin whole wheat bread called GOURSAN and whatever was 
available like dates, laban, vegetables from their 
garden and occasionally meat' from sheep or goat that 
one of the villagers had butchered. Supper was usually
the cooked meal of the day which was eaten at home with
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the family. It consisted of JAREESH (a pudding-like 
concoction made from sour yogurt, crushed wheat, meat 
fat, red chili, cumin and salt), the usual laban and 
dates and arabic coffee.
The Saudis used to drink a lot of arabic coffee and 
dates throughout the day. This habit changed with the 
coming of the multinationals to the Kingdom. Arabic 
coffee was replaced by tea. Dates remained to be the 
mainstay of the snack food or in-between meals.
The average family of 9-12 members sit together and eat 
from the same dish. The use of silverware for eating 
came with the coming of the multinationals who worked 
in the oil fields. Rice gradually replaced whole wheat 
and became a more popular staple. With technology came 
the use of more red meat from lamb. The pilgrims who 
came to Makkah for the Hajj festival introduced a one- 
dish meal called Kapsa. The Saudis developed it to 
conform to their taste by adding more spices like cumin 
and coriander and more tomatoes. The Kapsa then became 
a dish of national importance. Red meats from veal, 
beef, mutton, goats and camel were used in Kapsa in ad­
dition to the traditional meal of dates, milk (laban) 
and whole wheat bread.
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The Present-Day Saudi Meal Pattern
The usual eating patterns changed greatly with the 
change in lifestyle due to the economic boom following 
oil discovery. The traditional early morning meal of 
Arabic coffee and dates might have persisted with some 
traditional people in the desert who still lead a 
nomadic life. The present-day Saudi whose income has 
gone up has an entirely different meal pattern. There 
is no early morning arabic coffee and dates. Children 
go to school and take a sandwich and a can of fruit 
drink. Adults seldom eat breakfast. Tea with sugar 
may be drunk several times in the morning before the 
main meal at 2:00 or 2:30 in the afternoon. Kapsa 
cooked with lamb or chicken becomes the main entree, 
accompanied by a green salad, a fruit or fruit juice, 
and laban. After a heavy meal like this, it could not 
be helped but a siesta or noon nap follows.
Dinner is light and eaten late, between 8:00-9:30 in 
the evening. Consequently people sleep late too and do 
not start their activities until late the next morning. 
Dinner might also be consumed with friends attending an 
invitation to a relative's or a friend's home and may 
be a simple kapsa dinner or a grand occasion of 2 or 3 
animals being slaughtered. Sweets prepared according 
to different countries like Turkey, India, Syria, and 
Lebanon are favorites on these occasions.
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A more recent addition to the Saudi foods that was the 
result of the oil economic boom is the introduction of 
fast food establishments and restaurants to the 
country. This practice was brought about by the migra­
tion of multinationals to the Kingdom. Nowadays it is 
common to see Saudis eating and converging in food cen­
ters run by expatriates. Some Saudis learned the busi­
ness and began to incorporate the foreigners' meal con­
stituents and taste with their own, thus establishing 
new Saudi food recipes. The method of frying foods or 
the mere addition of oil to dishes has become a common 
fare. Food became highly spiced, a habit which was ac­
quired from their middle eastern neighbours (Anderson, 
et al., 1972). Fish which was commonly used in coastal 
regions is now part of the main meal and has become an 
alternative substitute for red meat. The use of white 
cheese which was not part of the Saudis' diet has now 
become a component of breakfast with FOUL (a breakfast 
dish made from broad beans). Sweets from Lebanon, In­
dia, Turkey and Syria are now part of the Saudi meals 
or eaten alone in-between the main meals. They are 
also part of special dishes served during the Holy 
Month of Ramadan.
Cultural Food Practices
There are some religious practices that have some im­
pact on the Saudi food intake. During the Holy Month
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of Ramadan, the ninth month of the Islam lunar calen­
dar, Muslims abstain from eating and drinking from dawn 
until sunset. For one whole month they change their 
eating schedule from daytime to nighttime. They break 
this fast when the sun descends, which varies from year 
to year, usually between 6:00-7:00 P.M. The FATOUR 
(breakfast at sunset) is started by arabic coffee, 
dates and some sweetened drinks. This is followed by a 
heavy meal composed of fried dishes like SAMBOOSA 
(ground meat wrapped in pasta), different kinds of 
salads, cheeses, juices, and a selection of sweets. 
The midnight meal is composed of rice and meat (KAPSA) 
and some vegetables. The meal which is consumed just 
before dawn is called SAHOUR.
Foods offered are just like those offered for FATOUR. 
But some people eat a heavier meal complete with lamb 
and rice and the other accessories so it will last the 
whole day of fasting.
Muslims are encouraged to fast 3 days every month and 6 
days during the month of Shawwal, which is the month 
following Ramadan. Menstruating women should not fast 
and pregnant or lactating women are advised not to fast 
if this affects their health or that of their children 
- if they did not fast, they must make up the fasting 
days at some other time (Krause, et al., 1979).
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Another religious practice in the Kingdom is the 
sacrificial killing of sheep, goats, camels or cows 
during the month of the pilgrimage or Hajj. This is 
considered as an offering to God, following the Prophet 
Ibraham's practice, and part of the slaughtered 
animal's meat is usually distributed to friends, neigh­
bours, the poor, and the rest is left for home consump­
tion.
It is a common practice to drink arabic coffee and 
dates or tea with sugar several times a day. 
Generally, the Saudis eat a variety of food. With the 
advancement in technology and the availability of food 
and the increase in purchasing power, it is now easy to 
plan and prepare a good variety of foods. With the in­
flux of new ways of selecting and preparing food ac­
quired from foreign kitchens, Saudi food habits has 
been enriched and modified. To what extent this change 
has taken place and how much this has affected the 
Saudis' nutritional and health status is the subject of 
this study.
Socially, economically, and politically, the country is 
far better but the people's nutritional knowledge did 
not keep pace with these improvements. The dilemma has 
now become two-fold: on the one hand there still ex­
ists the problem of undernutrition and its associated
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cases of deficiency diseases, growth retardation, and 
communicable diseases? and on the other, there is the 
growing problem of diseases of affluence associated 
with obesity like cardiovascular, and other heart 
problems and diabetes. The latter area of concern is 
another subject of this research.
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CHAPTER 3. REVIEW OF RELATED LITERATURE
3.1 International Related Literature
This review will discuss worldwide literature in 
general, both hospital-based and community-based 
studies. Literature in the Kingdom will follow.
3.1.1 Feeding Habits Leading to Malnutrition and Dis­
ease
The rationale for starting the discussion on infant's 
and children's feeding habits lies in the fact that 
early eating experience may condition eating habits for 
a lifetime. Thirty-five years ago, Yudkin (1956) ob­
served that "in general, food habits are established so 
early in life and so firmly that they are little af­
fected by propaganda." The most powerful arguments for 
modifying eating habits in childhood is that the habits 
acquired at that time are likely to be retained in 
adult life. Many studies show the evidence that the 
pathogenesis of many diseases which present in adult 
life begin in childhood, and that intervention in 
childhood may delay their onset.
One such study by Kemm (1987) discussed the reasons why 
children should adopt a lower fat, lower sugar, lower 
salt, and higher fibre eating pattern. These modifica­
tions evolved from the report of the National Advisory
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Committee on Nutrition Education (NACNE/1983) and 
from several other studies which were cited in the 
review. These modifications were based on the argu­
ments that the early adoption of appropriate eating 
patterns will prevent or delay the onset of diet- 
related diseases and that the easiest way to have heal­
thy eating patterns in adult life is to acquire them in 
childhood. The diseases that were included in Kernin's 
review were those in which dietary changes are expected 
to make disease less frequent, occur in middle or late 
life and those that develop over several decades the 
pathogenesis of which starts in childhood. These dis­
ease conditions included ischaemic heart disease, 
malignancies, cerebrovascular accidents, diverticular 
disease, hypertension and obesity.
Ischaemic Heart Disease
Kemm (1987) observed that the very early onset of is­
chaemic heart disease is a well recognized complication 
of certain hyper1ipidemias and advanced atheromatous 
change is seen in children with this disorder. Post 
mortems on young American servicemen killed in action 
in Korea (Enos, et. al., 1953) or Vietnam (McNamara, et 
al., 1971) showed that these changes were often well 
advanced in the aortic walls of young adults. Recent 
studies in the USA (Newman, et al., 1986) showed that 
early lesions may be present as early as 7 years of
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age. In the same study of children aged 5-14, 9% of
whites and 13% of blacks had serum cholesterol levels 
greater than 200 mgs/dl. Attempts were made to relate 
blood lipid levels in children to their eating patterns 
but correlations were found to be weak or absent 
(Frank, et al., 1978; Horrison, et al., 1980) but there 
is no doubt that extreme dietary modifications do 
reduce blood lipid levels and it is reasonable to ex­
pect that lesser modifications will provide lesser 
changes. Clinical experience at King Faisal Specialist 
Hospital in Riyadh, Saudi Arabia, by the researcher 
confirms this.
Hypertension
Kemm (1987) asserted that those who are in the upper 
end of the distribution of blood pressures at an early 
age are likely to be in the upper end of the distribu­
tion at later ages. Studies in which adults have been 
followed for as long as 20 years have confirmed this 
(Szklo, 1979). De Sweit, et al. (1980) found this 
phenomenon in children between ages one and five years. 
In one study of children aged 2-14 years, initial blood 
pressure was found to be significantly correlated with 
blood pressure after 8 years follow up (Zinner, et al., 
1978).
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According to Kemm's review of various studies, high 
salt intakes seemed to be associated with high blood 
pressures at a population level and this association is 
said to be causal. A controlled trial in newborn in­
fants showed a small but significant increase in blood 
pressure of infants given increased salt intake 
(Hofman, et al., 1983). There were unsuccessful at­
tempts to correlate positively salt intake and blood 
pressure on an individual level (both children and 
adults) (Szklo, 1979). There was no association found 
between salt threshold (the lowest concentration of 
salt which could be tasted), salt preference and blood 
pressure among 4,800 school children studied in Iowa 
(Lauer, et al., 1976). However, it is possible that 
variations in susceptibility within populations could 
mask a real causal association and despite these nega­
tive results it still seems reasonable to suggest that 
reducing the salt intake of children could delay the 
onset of hypertension.
Obesity
In young adults, weight greater than ideal weight for 
height is clearly associated with increased mortality 
and morbidity in young adults (Royal College of 
Physicians, 1983) . Obesity is also seen in many young 
children. In a national survey of primary school 
children from 1972 to 1981 by Rona and Chinn (1984), it
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was found that at age five, 8% of boys and 10% of girls 
and at age eleven, 10% of boys and 13% of girls were 
found to be obese. This was based on triceps skinfold 
thickness greater than 90th percentile. There is so 
much controversy on the extent to which obese children 
become obese adults. Judging from reviews by Kemm, 
recent works indicated that childhood weight is a poor 
predictor of adult weight. He cited the study of Wen- 
lock in 1986 that showed that only 30% of those who 
were obese at age 14 were found to be obese at age 36. 
However, the same data showed that children obese at 
age 14 were ten times more likely than normal weight 
children to be obese at age 36.
Cancer
Epidemiological evidence of association between high 
fat, low fibre diets and malignancies is difficult to 
interpret, and it is not likely to determine which 
aspect of the diet is responsible (Willett and McMahon, 
1984) but studies suggest a causal link. Kemm (1987) 
observed that cancers of the breast, colon, ovary and 
endometrium are diseases of middle or old age but the 
disease process probably starts years before it appears 
clinically. The first stage of malignant change may 
precede the second stage by so many years so that it is 
possible that some of the diet related cancers of adult 
life had their origins in childhood.
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Kemm (1987) has laid the foundation for our discussion 
of feeding habits leading to malnutrition and disease. 
With the reviews of studies to support his claims that 
childhood eating patterns have a way of determining 
health status of adults, the next discussion addresses 
these issues. The treatment of the subject will be 
from less developed to developed countries, from old 
studies to newer ones in the same region and mention 
the changes that have evolved through the years.
An early breast-feeding study in Haiti in 1978 
(Graitcer, 1984) defined some pretty well established 
breast feeding and weaning techniques used in develop­
ing countries. The Haiti Nutrition Status Survey 
showed how the practice of breast-feeding was alarm­
ingly decreasing and bottle feeding increasing. It 
also showed some very striking urban-rural differences 
in duration of breast-feeding and child's age at wean­
ing. A total of 4,460 rural and 893 urban children 
aged 3-59 months were surveyed to examine current 
trends in breast-feeding practice and some of the 
demographic and socioeconomic variables of weaning and 
bottle-feeding. It was found that in general, in rural 
areas, mothers breast feed their children for longer 
periods of time than in urban areas (Table 3.1). In 
both geographical areas, women with greater numbers of 
live births tend to breast feed their children longer.
63
ul
2 c
D
in
z >-
“  COo -
Z  to5 a. oo
Q  D  b  in g o
B i § S
h ° E
CO LU <  
<01 
Ul <  
CCW  " 
CO 2, CC 
i. 2  ui 
« 2 i  
°  a  i-ui < o
o 5 s
<c Zui
> £ < 9U l S <  
IE Q  
0L d  
 X
^  oCO
UJ
- i
CD
i
LU
"fr
CM
CL
<  E«s
< °
S s
£ 9
F l
< o
t  LL
g o
CO 111 
LU O
£ <
LUcc
CO
CM
i
CO
CM
CM
V
to
£  £
U> £
COs
3 ..
a is
in
CM
^ to o %
>5 ^
CM CM
CTt“ cvjo  co *t
w  Q  O
* # #q  <d;
r- CD ^
( O S S )
|  |  J
£ £ I
? +
in in
CM CO
sin
I
*
_J
I
l u Q  . 
> d  co
p i  ^
g o
ul >■-' 
COLU 
LU O  
C C <
Q.
LU
CC N
I
CM
CM
EC
LU
HCO
°S
s 2u . >
° z
LU —
3
S 'a po P £
w w
*f-
dCO
*CO
inCM §
*
inCM
O L “co S i C
W # J*■ to o
CM CO
P  ST P•«- CO T-
*  *  CO CO
Sf m NCO T-
#  #  #
O  * -
8) ?  5?
8 8
CO
# *
to * *
o
n 8
N.
CO
in
CM
"M-
? + 
in in
CM co
*
PCO
CD
s
_1
I
1o
u.0CC
UJm
2
1
Zo
Q
UJ
64
When children's age at weaning were compared with broad 
employment categories of women, it was found that 60% 
of the women employed in farming weaned their children 
when they were over 18 months of age as compared to 44% 
of those employed at home and 42% of those employed 
outside the home. A greater percentage of urban women 
(26%) employed at home weaned their children when they 
were over 18 months than those employed away from home 
(14.5%).
Bottle-feeding in urban Haiti was universal (98%), even 
rural mothers (61%) reported having used bottle feeding 
(Table 3*2) at one time or other. More young rural 
mothers tend to bottle feed than the older ones. 
Mothers who attended school were more likely to wean 
their children earlier than those who were not edu­
cated.
Women of higher socioeconomic status as measured by 
radio ownership, school attendance, employment, 
generally breast fed less, bottle fed more, weaned 
earlier than women of lower socioeconomic status (Table 
3.3). The study cautions against looking at radio 
ownership or education as determinates of breast feed­
ing or weaning behavior per se but instead consider 
them as indicators of an increased socioeconomic status 
that may in turn tend to encourage early weaning.
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It is to be noted that the Haiti infant feeding study 
found several infant feeding practices that may con­
tribute to an increased infant mortality rates or ill 
health. Mother's age, education and social status, 
determines to a certain extent prevalence and duration 
of breast feeding and the decision as to the use of 
bottled formula or when to initiate the use of sup­
plementary foods. Way back in 1958, Jellify and Jel­
lify (1951) found breast feeding to continue for a 
fairly long period of time in Haiti (universal for the 
first 6 months and over 50 per cent of mothers 
breastfeeding during the second year), the reverse 
trend seemed to be what was found in 1978. While the 
study found women working outside the home to 
breastfeed less, it also found that the women working 
inside the home (home industries) also tended to 
breastfeed less than the unemployed women. The prob­
able reason offered was that bottle feeding was an ur­
ban phenomenon that was practised because it is a sign
of "sophistication of city life that urban migrant
adopts". (20 Bader, 1976).
A study was made of weaning practices of 253 rural and 
277 urban mothers in Egypt in 1981 (Darwish) . It in­
cluded data on the mothers' age and socioeconomic 
status in addition to weaning practices and types of
68
weaning foods offered. Table 3.4 shows pattern and age 
of weaning. Generally, mothers weaned gradually (85% 
rural, 80% urban) and gradual weaning usually started 
between 6 to 12 months (53% rural, 59% urban) . The 
most popular weaning techniques practiced was the use 
of bitter substances (cactus juice, henna, strong 
spices) in keeping infant off the breast (86% rural, 
53% urban) (Table 3.5). It was also found that weaning 
by discouragement was practiced by the two lower income 
mothers and gradual substitution with solid foods was 
practiced by the highest income group (82%) (Table 
3.6) .
As a rule, Egyptian mothers did not prepare special 
weaning foods for their children (87% rural, 29% 
urban) . But among those who did, 59% were urban 
mothers and 11% were from the rural areas. Among the 
specially prepared foods offered, starchy foods rank 
first (38%) , and mixed diet second (35%) . Rural 
mothers preferred starchy foods (68%) than mixed diet 
(prepared by 40% of urban mothers). Urban mothers used 
more protein-rich foods (19%) than rural mothers 
(12%)(Table 3.7). As was expected, mothers of higher 
socioeconomic status used more protein foods (4 0% and 
9%) more mixed diet (30% and 73%) and less of starchy
69
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TABLE 3.5 WEANING TECHNIQUES BY LOCALITY
TECHNIQUE RURAL No. (%)
URBAN
No. (%) TOTAL
Keeping infant off Breast 
By Discouragement 217 (85.0) 120 ( 52.9) 337
Gradual Substitution 3 ( 1.2) 66 ( 29.1) 69
Separation of infant 
and Mother 24 ( 9.5) 11 ( 4.8) 35
No special technique 9 ( 3.6) 30 (13.2) 39
TOTAL 253 (100.0) 227 (100.0) 480
x total rural and total urban -100.46, p < 0.001.
REF: DARWISH OA, AMINE EK. EL SHERBINY AF, et ai. Weaning practices (n urban and 
rural Egypt. Food Nutr Bull, 1984.
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foods (15% and 2%). The bulk of food of the lower in­
come group was composed mainly of starches (64% and 
40%) (Table 3.8).
The study did not discuss in detail the effects of 
weaning on the nutritional status of the infants. But 
it was mentioned that weights for age went down from 
90% to 100% of reference standard (standard not indi­
cated) and hemoglobin levels of 10.4 and 10.5 g/dl also 
dropped. During the second year of life both infant 
weights and hemoglobin levels improved at varying 
rates. It is possible that this improvement took 
place because of the increase in solid food intake so 
that needed nutrients which were being provided by 
mother's milk were now being supported by adult food.
What is apparent here was the lack of adequate nourish­
ment during the weaning period (between the first and 
second year of life) when mother's milk was the only 
supplier of nutrients while the infant was getting used 
to adult food. So many forces were interacting here. On 
the one hand, mothers thought that all baby needed was 
her milk and it was just by accident and convenience 
that the baby learned to eat solids. Sociocultural fac­
tors were involved here. Young mothers did not know 
very much about infant feeding and whatever knowledge 
that was passed on to her by her mother was affected by
74
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the mother's religious and social beliefs. On the 
other hand, there was the changing physical environment 
that somehow exposed the mothers to new ideas of feed­
ing and weaning. New bottle formulas become available, 
new food and food products were found in the market, 
and then there were seasonal cropping patterns for 
goods that affected the mother's need to work. The 
last area is the subject of the next review.
The previously cited study of infant feeding practices 
in Egypt discussed the more common factors influencing 
the decision to breast feed or to initiate weaning, in­
cluding cultural reasons, subsequent pregnancy, and 
maternal or infant illness. Some of these factors like 
pregnancy rates, availability of food, infant illness 
or cultural beliefs, may have shown seasonal varia­
tions. Two surveys were conducted also in Egypt, one 
during the cool season of January to April 
1978,involving 931 children and the other during the 
hot season of August to September 1980 of 975 children 
(6-25 months) when it was suspected that nutritional 
status might be significantly poorer because of 
prevalence of diarrhea during this time. The study was 
conducted to examine the effect of seasonal variation 
on infant feeding practices and on socioeconomic vari­
ables of household size, birth order,and paternal 
literacy. It was found that more infants (6-11 months)
76
were exclusively breast fed during the hot season than 
during the cold season, proportionately fewer children 
of the same age group were partially breast feeding 
(Table 3.9). Seasonal factors that may have likely af­
fected the prevalence of breast feeding as was found in 
Bangladesh (Hoffman, et al., 1980) and Nigeria 
(Tomkins, 197 9) where the mothers' needed to work and 
therefore reduced suckling time when their work re­
quirements increased and the need to wean abruptly 
during the early months of rain when women were needed 
for work in the fields. Another reason offered that 
may have affected the choice of infant feeding was 
seasonal differences in the availability of breast 
milk. In Gambia, average milk output decreased from 
850 gm/day in the dry season to 540 gm/day in the wet 
season (Whitehead, et al., 1978).
In the 12-17 months category, significantly more 
children were completely weaned off the breast at the 
time of the hot season survey (28% vs. 14%) .This in­
crease was associated with an increase in the number of 
mothers who were pregnant in the hot season survey 
(28% vs. 8%) . When pregnancy was controlled for, the 
percentage of children weaned was no longer sig­
nificant.. The increase in the proportion of pregnant 
women in the summer survey is consistent with the known 
seasonal variation in birth rates in Egypt (high
77
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.
pregnancy rates, short birth intervals) (El- 
Nomrosi,1980), and also a well-documented phenomena in 
developing countries (WHO, 1983).
Some of the seasonal factors mentioned in the last sur­
vey are important to the Saudi culture in as far as the 
practice interferes with breast feeding, the consequent 
introduction of bottled formula (which may or. may not 
be properly constituted) and or supplementation with 
solid foods (which are often inadequate). The reviews 
of Saudi literature will elucidate on this topic.
The controversy as to what infant feeding method to use 
to promote infant growth and development (the classical 
dilemma of most mothers, especially those in developing 
countries) continues. A prospective, longitudinal, 
cohort study by Forman, et al (19 90) of 274 healthy 
Bedouin Arab newborns born in hospital followed up for 
18 months (at 6, 12, and 18 months) examined the
relationship of feeding practices and growth during 
planned social change. The infants were tested for 
stunting and wasting using Waterlow's classification of 
degrees of malnutrition. Nutritional status was later 
to be associated with infant-feeding methods used 
either breast, bottle, solids or a combination of 
these, socioeconomic status (SES) and hospitalized mor­
bidity.
79
Results of Tomkin's study of Egyptian children showed 
that prevalence of stunting (13% at 6 months, 19%
by 12 months, and 32% by 18 months). Pig 3.1 shows 
this distribution of height for age with a shift to the 
left with increasing ages and flattening out by 18 
months. On the other hand the distribution of weight 
for height in the total follow-up cohort (and in the 
high socioeconomic group) shifts to the left from 6 to 
12 months but returned to the 6-month median and dis­
tribution at 18 months (Fig. 3.2) . Wasting increased 
from 3% to 8% between 6 and 12 months but declined at 
less than 2% at 18 months.
The approximate relative risk of stunting at 6 months 
were significantly less than one among infants with any 
breast feeding compared with those who were weaned onto 
the bottle and solid diet, except for the exclusively 
breast fed (Table 3.10). At six and twelve months, the 
risk of stunting consistently decreased with increasing 
socioeconomic status and was significantly reduced for 
infants in families of the high social group. Infants 
who were hospitalized for infection from birth to six- 
months had a significantly greater risk of being 
stunted than those who had no history of hospitaliza­
tion.
80
FIG 3.1 HEIGHT FOR AGE AT 6,12 AND 18 MONTHS
€  saonths 
22 tenths 
i t  tenths
i4
Standard Deviation Units
REF: FORMAN MR, GUPTILL KS, CHANG DN, SAROV B, ET AL.
UNDER NUTRITION AMONG BEDOUIN ARAB INFANTS: THE BEDOUIN INFANT 
FEEDING STUDY. AM J CLIN NUTR; 51:343-0, 1990
81
FIG 3.2 WEIGHT FOR HEIGHT AT 6,12 AND 18 MONTHS
C tenths* 
22 months -  
18 tenths -
u
Standard Deviation Units
REF: FORMAN MR.GUPTILL KS, CHANG DN, SAROV B, ET AL. 
UNDERNUTRITION AMONG BEDOUIN ARAB INFANTS: THE 
BEDOUIN INFANT FEEDING STUDY. AM J CLIN NUTR; 
51:343-0, 1990.
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Forman's study of the nutritional status of Arab 
Bedouin children showed that among healthy normal 
birth weight infants born in 1981 selected for follow- 
up, breast feeding maintained adequate growth up to 6 
months of age. Infants who were either exclusively 
breast fed or in combination with bottle and solid 
feeding had a significantly reduced odds of stunting 
at 6 months of age. The prevalence and severity of 
stunting increased with age with the odds of stunting 
at 12 and 18 months being predominantly influenced by 
the infant's prior nutritional status especially if 
the infant is in the height deficit group by 6 and 12 
months. Socioeconomic status was inversely associated 
with stunting at 6 months whereas hospitalized mor­
bidity was positively associated with stunting. These 
findings reflected the complex of poverty, unhygienic 
conditions, and infection associated with stunting. 
This was in addition to what had already been discussed 
earlier about the factors affecting infant feeding 
practice like seasonality, early and inadequate weaning 
and traditional prolongation of breast feeding with 
limited or total exclusion of solid foods.
3.1.2 Studies on Anthropometry and Dietary Intake
What could be more fitting than a discussion of a study 
done in a country where the term "Kwashiorkor" was 
first seen? Several years before the second World War,
84
authorities in Great Britain realized that disorders of 
nutrition were widespread in her colonial empire - 
Africa. One of the first studies carried out in 1931 
by Orr and Gilkes (1931) amongst the Masai and Kikuyu 
of Kenya revealed inadequate feeding both in quantity 
and quality of food. Nutritional experts were wont to 
condemn traditional foods and eating practices and were 
anxious to introduce better ones, which were usually 
based on European choices like eating more protein 
foods. Parasitic diseases like malaria, bilharziasis 
and ankylostomiasis and infections like measles and 
whooping cough usually contributed to secondary mal­
nutrition. There was so much concern for high infant 
and neonatal mortality rates and unsatisfactory birth 
weights. Besides, nutritional disorders are due to a 
lack of one or other vitamins.. Attention was drawn to
/css{oruL
the prevalence of protein/malnutrition.
One such study by Gelfand (19 68) in Harare Hospital 
where he worked before in Rhodesia, took quality of 
protein as the criterion for classifying Africans' 
diets as Grade I, very good, first class protein daily 
with each meal; Grade II, good, first class protein at 
least 3 days a week with the main meal; Grade III, 
fair, first class protein once or twice a week; Grade 
IV, poor, no first class protein during the week. The 
study did not mention what kind of protein foods were
85
eaten. The sample consisted of outpatients in the 
hospital and had been grouped into rural and urban 
groups of 50 "unselected” men and women in each group 
of unknown ages.
It was found that diet in rural or traditional environ­
ments and European farms appeared less adequate in many 
instances than in urban areas (Table 3.11). The 
towns appeared better inspite of the repeated allega­
tion that children did not receive enough food because 
the bread winner did not earn enough or because he 
spent more on beer and cigarettes.
The study did not indicate the total number of patients 
that were seen in the hospital but when patients were 
classified as to the number of nutritional diseases 
found,* most of them came from rural areas and European 
farm laborers (Table 3.12). Classical cases of 
Kwashiorkor were also found during this period (1967- 
68) . Among 30 cases reported, 17 came from the rural 
areas (Table 3.13).
Contrary to many unenlightened theories about why there 
was so much malnutrition in Africa, Gelfand believed 
that the basic difficulty was in procuring enough of 
the good elements the Africans would like to have 
(poverty). Their taboos were extraordinarily few and
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TABLE 3.11 QUALITY OF DIET - BASED LARGELY ON 
FREQUENCY OF PROTEINS IN MEALS
STANDARD 
OF DIET
TRADITIONAL 
ENVIRONMENT 
NUMBER %
URBAN 
NUMBER %
EUROPEAN 
FARMS 
NUMBER %
I 6 (12%) 14 (28%) 1 (2%)
II 16 (32%) 31 (62%) 13 (26%)
III 17 (34%) 1 (2%) 12 (24%)
IV 11 (22%) 4 (8%) 24 (48%)
TOTAL 50 50
*
50
REF: GELFAND M. Personal observations on malnutrition in Mashonerland. In: Symposium on Drought and Development, First 
Rhodesian Science Congress, Bularwayo, Salisbury, Collins, 1968.
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TABLE 3.12 SHOWING PLACE OF RESIDENCE OF 41 PATIENTS 
WITH NUTRITIONAL DISEASE
LOCALITY TOTAL MALE FEMALE
RURAL VILLAGE «  n  3
EUROPEAN FARMS «  7 3
URBAN e 7 1
MINES 3 3 3
MISSIONS 1 0  1
TOTAL ' 31 10
REF: QELFAND M. Personal observations on malnutrition in Mashonerland. In: Symposium on Drought and Development, First
Rhodesian Science Congress, Bularwayo, Salisbury, Collins, 1966.
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'ABLE 3.13 LOCALITY OF 30 CASES OF CLASSICAL KWASHIORKOI 
(MALE AND FEMALE ALL ABOVE THE AGE OF INFANCY)
URBAN RURAL FARM MISSION TOTAL
4 17 9 0 30
REF: GELFAND M. Personal odservations on malnutrition in Mashonerland. In: Symposium on
Drought and Development, First Rhodesian Science Congress, Bularwayo, Salisbury, Collins, 1968
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most of them had little bearing on his intake of food. 
They ate all parts of an animal - heart, liver, intes­
tines, lungs and blood. They consumed a wide range of 
animals and fish, such as elephant, mice, caterpillars, 
flying ants. They ate pulses and groundnuts, dark 
green vegetables (Wellbourn, 1963).
The African diet had deficiencies in two amino acids —  
leucine and tryptophan and at times there may be a 
lack of calcium, iodine, Vitamin A and C, riboflavin 
and nicotine acid. Eighty percent of the calories 
comes from staple food of maize, sorghum, millet, rice 
or cassava. This not only provided the bulk of car­
bohydrates but also the protein, minerals and vitamins 
supply. (Doss, 1956)•
The more poverty-stricken African consumed as little as 
1200 calories per day in the dry or hungry season and 
about 1600 calories in the wet one. On an average, 
during the dry season, 1900 calories were consumed and 
2200 calories during the wet season. Gelfand estimated 
further (from 2 sources) that a good diet in the urban 
areas reached about 2700 calories a day, thus account­
ing for the less frequent finding of malnutrition in 
towns.
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It is apparent from the last review of Africans' 
dietary habits that traditional beliefs play a small 
part in determining the adequacy of nutrient intakes, 
at least as far as the African culture is concerned. 
Later, it may be interesting to find out from the 
results of this research whether or not traditional 
taboos reflected on the Saudi culture and food habits.
A study of weanlings of rural Bangladesh show some fea­
tures of the African feeding habits which could also be 
a common feature of most developing countries, includ­
ing Saudi Arabia.
Anthropometric and nutrient intake data from village 
children 2 to 48 months old were studied in April 1978 
to June 1979 in Bangladesh in order to establish ap­
propriate intervention schemes to prevent malnutrition 
(Brown/ 1982). One-day diet records of children were 
taken, breast fed infants were test weighed. Diet 
records were taken when the children were free from 
diarrhea and fever and were done once a month 
throughout the survey.
Table 3.14 shows anthropometric data and nutritional 
status of the children. The children were mildly to 
moderately stunted and wasted compared to the NCHS 
reference population (1980). Table 3.15 shows nutrient
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intake data. All children younger than 18 months were 
breast fed. This decreased to 85% when the children 
were 24-30 months of age. The estimated mean daily in­
take of breast milk decreased from 632 gm for children 
6 to 11 months of age to 368 gm for children 24-30 
months of age. The proportion of children receiving 
other foods increased with age as did the amounts con­
sumed. Only 54% of the youngest children consumed 
cereals, but after 24 months, all the children were 
eating cereals. Although other food groups generally 
followed the same pattern with age as cereals, the 
prevalence of consumption and the amounts consumed were 
usually lower. The percentages of children eating meat 
and eggs, green leafy vegetables and fish were low for 
all age groups.
Table 3.16 presents the nutrient intake data. Usual 
energy intake of 63 to 71 calories/kg/day was only 50% 
to 55% of the FAO/WHO recommendations (FAO/WHO) to meet 
the average true requirements of children of the same 
length-age (the study corrected for the difference in 
the children's nutritional status and the NCHS standard 
by using length-age instead of chronological age). The 
total amount of energy consumed increased with age for 
both boys and girls but was statistically significant 
only for boys (p <.001). Older boys received more 
energy than older girls.
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The amount of protein intake by both sexes averaged
1.2 to 1.5 gm protein/kg, which was between 62% and 88% 
of the recommended safe level of intake (FAO/WHO); boys 
consistently received more protein than girls. 
Although dietary protein increased with age, the per­
centage of protein from animal sources diminished by 
more than one-third in the older children.
There was little difference between boys and girls in 
the consumption of fat, but the amounts consumed 
decreased with age. On the other hand, the amount of 
dietary carbohydrate increased with age, the older boys 
received more than girls. Vitamin A consumption was
also greater in boys but decreased with age in both 
sexes. Iron increased with age dramatically, more so 
in boys than in girls.
Fig 3.3 shows the food sources of nutrients of the in­
fants and children studied in Bangladesh. Breast milk 
was the major source of all nutrients except iron and 
vegetable protein for all age categories. More than 
70% of animal protein, fat, and vitamin A was derived 
from breast milk even in children 18 to 30 months of 
age. For the younger children, more than 50% of the 
carbohydrate and iron was also provided by breast milk. 
Cereals was the second most important source of all 
nutrients except fat and vitamin A. Although dairy
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FIG 3.3 PERCENTAGE OF NUTRIENTS DERIVED FROM SPECIFIC 
FOOD GROUPS BY AGE OF VILLAGE CHILDREN
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products provided a slightly larger share of these two 
nutrients, dairy foods were consumed by a relatively 
few children except in the oldest age range. Cereals 
became more important as the children grew older. 
Rice provided 60% to 70% of the energy, protein and 
iron derived from cereals. Most of the rest of energy 
and protein came from wheat.
What is strikingly similar between this study and the 
other developing culture's features were the con­
tinuance of breast feeding up to 24 months of age and 
beyond, and the relatively late introduction of scanty 
amounts of supplements. This is also important to the 
Saudi culture, as would be reviewed later. Because of 
this failure to provide adequate amounts of supplemen­
tary foods, as well as the reduced consumption of 
breast milk with increasing age, this resulted in a 
dietary deficiency of all the nutrients studied for 
most children.
A traditional Vietnamese diet in the U.K. will discuss 
nutrient inadequacy because of a lack of demand for 
food and not because of non-availability.
A study was conducted in one of the refugee centers at 
Moyle Tower a British Council for Aid to refugees 
(BCAR) site that housed Vietnamese nationals that seek
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refuge in England (Carlsson, 1982). The study was con­
ducted on 80 north and south Vietnamese of different 
age and sex groups (Table 3.17) to establish what a 
Vietnamese diet was, to compare and assess nutrient 
content of the meals with Recommended Daily Intake 
(RDI) , and compare the cost of the meal with tradi­
tional British diet. A researcher stayed in the Center 
in the summer of 1980 and with the help of interpreters 
and some Vietnamese who spoke English, collected the 
data. Traditional Vietnamese meals were cooked by a 
catering staff of four with some assistance from Viet­
namese nationals. The staff tried to cater to the 
group's food preferences within the limits of 
availability of ingredients and financial budget of 
L6.00 per person per week. The traditional Vietnamese 
diet was based on rice that provided 45% of the energy, 
20% of the protein, 29% folate and 41% of dietary 
fibre. It was eaten 2 or 3 times in a day. Leftover 
rice was given to children for between meal snacks. 
Vegetables and fruits made up a large portion of their 
diet. Condiments were an important part of any meal - 
used in cooking or as dipping sauce at the table. Most 
commonly used were soya sauce, fish sauce, chili sauce 
and a mixture of vinegar and sugar or any of the four. 
Pork and chicken were preferred, fish and eggs were of­
ten used. Lamb was not used at all. Milk was not a 
part of their food culture. Fruit was the dessert and
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TABLE 3.17 ANALYSIS OF THE SURVEY POPULATION AT MOYLE
TOWER BY AGE AND SEX
(1)
JUNE
(2)
JULY
(3)
BOYS
6-9 MONTHS 1 1 0
9-12 MONTHS 1 1 0
1 YEAR 1 1 1
2 YEARS 0 0 2
3-4 YEARS 2 3 3
5-6 YEARS 1 1 2
7-8 YEARS 0 1 1
9-11 YEARS 2 3 2
12-14 YEARS 3 3 3
15-17 YEARS 3 3 3
GIRLS
9-12 MONTHS 1 1 0
1 YEAR 1 1 1
3-4 YEARS 1 1 1
5-6 YEARS 0 0 1
9-11 YEARS 1 1 4
12-14 YEARS 1 2 3
15-17 YEARS 1 1 2
MEN
18-34 YEARS SEDENTARY 22 23 15
35-64 YEARS SEDENTARY 9 11 11
65-74 YEARS SEDENTARY 1 1 2
WOMEN
18-34 YEARS SEDENTARY 15 16 16
55-74 YEARS SEDENTARY . 2 3 2
75 + YEARS SEDENTARY 1 1 1
PREGNANT 1 2 2
LACTATING 1 1 1
TOTAL POPULATION 72 82 81
(1) JUNE 9,10; (2) JUNE 11,12,13; (3) JULY 24,25,26,27,28,30,31.
REF: CARLSON E, KIPPS M, AND THOMSON J. An evaluation of a traditional Vietnamese diet 
In the UK. Hum Nutr App Nutr, 1982.
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sweets were eaten on special occasions. Traditional 
methods of cooking were stir frying, deep fat frying, 
steaming or baking. There was no table waste as food 
was too scarce in Vietnam to waste any.
Based on the nutrient analysis of the meals (on raw 
food before cooking) , and on comparison with the RDI 
(DHSS, 1979) (Table 3.18) energy intake was marginally 
low^r tivxA This was not due to lack of food but
more to lack of demand, because there was more food if 
the Vietnamese wanted it. A comparison of body weights 
since arrival at the Center showed 80% of them gaining 
weight, 8.3% showed no change, and 11.7% had lost 
weight. The nutrients that were inadequate were folate 
(90.6% RDI), Vitamin D (50% RDI), calcium (82% RDI), 
and iron (78.3% RDI).
Calcium was lacking because of the obvious reason of 
low milk consumption by the Vietnamese. Milk is a rare 
and expensive item in Vietnam and even when milk use 
was encouraged at the Center, it was found that the 
Vietnamese are lactose intolerant. The iron content of 
their meals were 20% less than RDI - and it was found 
that only 37% was derived from animal foods other than 
eggs. Haemoglobin levels on arrival at the Center 
showed no evidence of anemia with values around 15 
gm/dl for men and 13-14 gm/dl for women (as per health
101
TABLE 3.18 NUTRITIONAL VALUE OF MEALS AT MOYLE TOWER 
CALCULATED FROM WEIGHED INGREDIENTS AND 
COMPARED WITH RDI FOR THE SURVEY POPULATION
WEIGHTED MEAN 
RDI
DAILY MEAN 
PER PERSON
%
RDI
DIETARY FIBRE (g) 14.5
ENERGY (kJ) (kcal) 9277 (2217) 8568 (2040) 92.4
PROTEIN (g) 56 77.3 138
THIAMIN (mg) 0.9 1.4 156
RIBOFLAVIN (mEq) 1.4 1.4 100
NICOTINIC ACID (mEq) 15.6 28.8* 185
TOTAL FOLATE (ug) 276 250 90.6
VITAMIN C (mg) 29 78 269
RETINOL (ug) 994
CAROTENE (ug) 6928
VITAMIN A RETINOL 665 2142 313
VITAMIN D (ug) 10 5.4 50
CALCIUM (mg) 568 466 82.0
IRON (mg) 10.6 8.3 78.3
* DISCOUNTING N.A. FROM CEREALS.
REF: CARLSON E, KIPPS M, AND THOMSON J. An evaluation of a traditional Vietnamese diet 
in the UK. Hum Nutr App Nutr, 1982.
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officer at the Tower) . The only ones with low 
haemoglobin were the pregnant and lactating women who 
received iron supplements.
Table 3.19 summarizes the contribution to nutritional 
content made by different food groups. Cereals were an 
excellent source of all nutrients except Vitamins A, C, 
and D. Fresh mackerel contributed good amounts of 
Vitamin D. Largest contribution of Vitamin A was chili 
sauce which was extensively used in cooking and at the 
table. Rice, vegetables and fruit contributed most of 
the total folate.
It was also found that the typical Vietnamese meal was 
lower in cost (L6.12 per person per week) as compared 
to a typical British diet of L7.36 per person per week 
in October 1980. This was due to the Vietnamese's low 
consumption of milk, cream and cheese and the absence 
of cakes, biscuits and sweet desserts, which the 
British consume.
The last survey only goes to show that even when food 
was available, traditional habits that are deeply bound 
with the people will influence his food and nutrient 
consumption pattern to the extent that his diet becomes 
deficient. This was in contrast to what Gelfand (1968) 
found in Africa during the 1960's when he said that
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traditional taboos had little bearing on diet intake. 
The next study of a rich culture will show how the 
problem of malnutrition changed with the change of 
lifestyle and socioeconomic conditions.
Three nutrition surveys were conducted in the North of 
Sweden, one in 1930 of 1,675, children aged 7-15 years; 
one in 1967 of 1,411, children aged 4, 8, and 13 years; 
and one in 1980 of 572 children aged 4, 8, and 13
years. In the 1930 study, dietary information for one 
week was collected through the food frequency question­
naire. The 1967 and 1980 studies used the 24-hour 
recall. Anthropometric data (height and weight) for 
the 2 later studies provided information on the general 
health. Haemoglobin levels were taken and oral health 
was also investigated.
The study described the socioeconomic conditions in the 
late 1920's as being characterized by poor economy, bad 
dwellings, and large families. Conditions have changed 
considerably since then. Table 3.20 summarizes the 
socioeconomic changes in 1967 and 1980. Family size 
had decreased to two children, more parents received 
higher education, increasing number of mothers were 
employed outside the home and preschool children often 
attended day-care centers.
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TABLE 3.20 EDUCATION OF THE MOTHER AND NUMBER OF 
CHILDREN IN THE FAMILY IN 1967 AND 1980 STUDIES
RURAL AREA URBAN AREA
1967 1980 1967 1980
MOTHER’S EDUCATION
PRIMARY (-9 YRS) 91 32 74 15
SECONDARY (12 YRS) 8 65 17 46
UNIVERSITY (>12 YRS) 1 3 9 39
NUMBER OF CHILDREN
1 CHILD 9 14 13 11
2 CHILDREN 31 40 36 54
3 CHILDREN 24 28 32 31
> 4  CHILDREN 36 ' 18 19 4
REF: PERSSON LA, SAMUELS ON Q, SJOLIN S. Nutrition and Health in Swedish Children 1930 -1980. 
Acta Paediatr Scand; 78:865-872,1989.
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During the 1930's, dietary habits were characterized by 
a lack of variation and insufficient intake of vitamins 
and iron. The most prevalent dietary pattern was 
described as a pure lactocereal diet consisting of 
crisp bread, barley gruel and porridge, potatoes and 
butter. Meat, vegetables and fruits were rarely con­
sumed. Excessive coffee drinking was common: 77% of
the children consumed 1-3 cups per day and 3% had more 
than 3 cups per day.
In 1930, mean energy intake was 100% of present recom­
mended allowances (FNB/NRC, 1980). The 1967 study was 
close to 100% and the 1980 study was only 87% of 
RDA.(Fig. 3.4). In Sweden, the recommended distribu­
tion of energy intake into the three meals were as fol­
lows: breakfast - 15% to 25%; lunch - 25% to 35%; din­
ner - 25% to 35%, the rest into the snacks between 
meals. Between 1967 and 1980, this distribution 
changed with increasing amounts consumed between meals 
than during meals. In addition, these snacks accounted 
for the major part of the dairy sucrose intake which 
was 10% of total energy intake for the day (Fig. 3.5). 
Twenty per cent of the carbohydrate intake came from 
foods classified as "sweets and snacks" both in the 
1967 and 1980 survey.
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FIG 3.4 INTAKE OF ENERGY AND SOME NUTRIENTS FOR 
CHILDREN AGED 4, 8 AND 13 YEARS EXPRESSED 
AS PERCENTAGES OF THE RDA (1980)
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FIG 3.5 THE DISTRIBUTION OF ENERGY INTAKE ACROSS 
DIFFERENT MEALS OF THE DAY IN 1967 
AND 1980 STUDIES
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The protein contribution to total energy was 13%, 14%, 
and 15% in 1930, 1967 and 1980, respectively. Fat con­
tributed 35% of energy in the 1930 study, 42% in 1967, 
and 37% in 1980. The decrease of fat in 1980 was due 
to reduced intake of fat from milk and an increased 
consumption of cereals. No specific information was 
available for vitamin and mineral intake in 1930 but it 
was obvious from the list that the intake of iron as 
well as vitamin C and D must have been low. The intake 
selected minerals and vitamins in the two later studies 
are shown in Fig 3.4 (p. 109). Nowadays, the rela­
tively high intake of iron is partly achieved through 
the use of iron-enriched commercial cereal products.
Nutritional Status
During the 1930's, undernutrition was prevalent. Iron 
deficiency anemia, rickets and tuberculosis were com­
mon. Eleven per cent of the children had gastrointes­
tinal symptoms. No exact information about height and 
weight were available at that time. In contrast, the 
general health of the 1967 and 1980 children were on 
the whole excellent and no signs of undernutrition were 
noted. In the 1930 study, it was found that about 20% 
of the children were classified as underweight. In the 
1967 and 1980 studies, heights and weights of those 
born in 1954, 1959, 1963, 1967, 1972 and 1976 were
slightly above but not significantly different from a
110
1955-58 longitudinal study of Swedish children by 
Karlberg, et. al., (197 6). No children were under­
weight. The prevalence of overweight (20% of standard 
weight/height) in the 1980 study was 5, 3, and 11% in 
the age groups 4, 8, and 13 years respectively. The
corresponding figures in 1967 were 3, 4, and 7%. (No 
figures or tables were shown in the study).
Haemoglobin Values
In 1930, 70-90% of children aged 1-13 years had anemia, 
in most cases iron-deficiency anemia. Thirty years 
later only one case of nutritional deficiency anemia 
was found (Samuelson, 1972). In the 1980 study, there 
was no indication of iron-deficiency anemia at all.
Oral Health
Children suffering from dental caries was relatively 
low in 1930 especially in the rural areas. Thereafter 
the caries prevalence increased and in 1967 all 
children investigated in the rural areas suffered from 
tooth decay. However, during the last 15 years, the 
situation had improved.
Sweden is one of the western countries that had ex­
perienced a marked improvement in its economic and 
living conditions which also affected socioeconomic and 
nutritional well-being of its people. These changes
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have evolved through the years and were not quite as 
dramatic and its full impact not so explosive as Saudi 
Arabia's have been but the general trend looked similar 
and parallel. From the 1930's to the 1980's, marked 
changes were experienced in Sweden - more food avail­
able - meat, fish, vegetables, fruits, and in diver­
sified classes. At the same time, the new times also 
saw the emergence of food habits that were more harmful 
than beneficial to the population. An increasing 
amount of energy coming from sucrose or sweets and more 
snacks were eaten than the main meal. It is not 
surprising to find cases of obese children in the 
Swedish studies. It now remains to be seen if the 
Saudi culture suffers from this malady.
The series of review that will follow will continue 
with the same pattern of treating food habits leading 
to disease, first with the children, then with older 
population groups and will include studies in the Gulf 
countries as well as those in Saudi Arabia.
3.2 Kingdom-wide Review of Literature
3.2.1 Infant Feeding Habits and Malnutrition and 
Disease
The results of earlier studies on food habits and prac­
tices involving families of Armed Forces personnel, 
indicated that many infants and young children at
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Riyadh Military Hospital were suffering from malnutri­
tion as a primary or secondary disorder. (Lawson, 1981) 
Breast-feeding practices showed that 72% of babies were 
entirely breast-fed at the end of the first week, while 
16% were receiving supplementary feeds and 12% were 
receiving bottle milk only at this age. By the third 
month, only 42% of babies were entirely breast-fed and 
this decreased further to 11% by one year (Fig 
3.6).There appeared to be no strong taboos regarding 
the introduction of solid foods to infants. This was 
started at three months at the earliest, and two years 
at the latest. The usual age for introducing supple­
ments was from five to seven months. Literacy, poor 
hygiene, early weaning, incorrect bottle-feeding and 
inappropriate weaning practices were incriminated as 
contributory factors to child malnutrition.
Haque (1983)carried out another hospital-based study 
which was done in Riyadh on the same high-risk group, 
under two years of age, addressed the problem of feed­
ing patterns of babies whose illnesses could be 
directly or indirectly attributed to artificial feeding 
and in which dietary advice would be an essential com­
ponent in therapy. Mothers who were interviewed came 
from the same socioeconomic level, had mean age of 26.2 
years, had come from a large family (average = 7) , had 
4.1 years of education and had 4 to 6 children. Common
113
S3I9V9 
30 
39VJLN30H3d
FIG 3.6 INFANT FEEDING PATTERNS DURING THE FIRST YEAR
100
90 
80 
70 
60 
50 
40 
30 
20 
10 
0
1/52 3/12 6/12 S/12 1 YEAR
AGE OF BABY
REF: LAWSON M, INFANT FEEDING HABITS IN RIYADH,
SAUDI MED J 2:26 - 29,1981
(//'j BREAST + SUPPLEMENTARY 
Q  COW’S MILK ALONE
I I
Wf'ij'l!;
j4[,ySii|ia
: ^
vvIali:
3{$jf
 #
I W
Ilf
I I
A
m
;
.IJS'Ci’f
**!?»)
""’V? >
MiVmSS
ill
l |
%
Wi/h
1 1%  j f s y
AAA
114
diagnosis were chest infections, enteritis and maras­
mus. The actual feeding pattern of 250 Saudi children 
that showed 42% were on mixed feedings (breast and 
bottle) at one month of age, 31% were bottle-fed and 
27% were totally breast-fed (Pig 3.7). By the end of 
the first year, only 3% were being totally breast-fed. 
Solids were gradually introduced as early as three 
months. By nine months of age, 97% of the children 
were receiving solid foods as supplement to milk for­
mula. Among the mothers who were mixed feeding only, 
1.4% could read instructions on the milk tins. Those 
who thought they were making the feeds properly, only 
18.3% could do so correctly when asked to show 
formula preparation. Bottle and breast feeding seemed 
to be the trend found in this study (42.4%). But even 
while mothers realized that prolonged breast feeding 
was desirable, they were at the same time exposed to 
influences, beliefs, and processes that were readily 
compatible with breast feeding. It is essential to 
identify and define these processes and their interac­
tion in greater detail. The fact that only 18% of the 
mothers knew how to make up the feeds correctly was a 
cause for concern. This could contribute to the 
numerous ailments in infants and consequently lead to 
high mortality among this age group. While it did not 
show any evidence of poor nutritional status among the 
children studied, nor did it assess diet intakes,
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FIG 3.7 TYPE OF MILK FEEDING AT DIFFERENT AGES. 
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REF: HAQUE KN, FEEDING PATTERN OF CHILDREN UNDER TWO YEARS OF 
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Haque's study emphasized the importance of correct 
knowledge in infant formula preparation and proper and 
adequate supplementation to milk, whether breast or 
bottle as a remedy for this health problem.
A similar study in the Civil Hospital in the Khamis 
Mushayt area of the Kingdom in 1986 showed a decline in 
breast-feeding trend among 368 rural mothers 
surveyed.Chowdhury,1989). Of the 368 children studied, 
75% were exclusively breast-fed at birth and only about 
47% continued to be breast-fed at six months of age 
(Table 3.21). The same percentage of babies were 
bottle-fed at six months. The rest were fed by breast 
and bottle combined. Out of 185 babies being bottle- 
fed by six months of age (47%), only 41 (22%) received 
properly prepared formula. Formula was too dilute for* 
92 infants (50%) and too concentrated for 52 (28%) .
About half were not being given properly cleaned or 
sterilized bottles, and the majority of mothers were 
using only one bottle.
Many infants were given supplementary foods at a late 
age and most of the mothers did not have any idea 
about the right age for weaning or the proper foods for 
weaning. It was observed that this late and inadequate 
supplementation is a common problem in developing 
countries and is a major cause of malnutrition.
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TABLE 3.21 FEEDING PRACTICES AT DIFFERENT AGES
OF 368 CHILDREN
AGE
(MO)
BREAST
NO.(%)
BREAST & BOTTLE 
NO.(%)
BOTTLE
NO.(%)
TOTAL
NO.(%)
BIRTH 274(74.5) 19(5.1) 75(20.4) 368(100)
1 242(65.8) 19(5.1) 107(29.1) 368(100)
2 214(61.8) 16(4.7) 116(33.5) 346(100)
3 166(52.5) 16(5.1) 134(42.2) 316(100)
6 118(47.2) 14(6.6)
*
118(47.2) 250(100)
REF: CHOWDHURY MAK AZAD, INFANT-FEEDING PRACTICES AND IMMUNIZATION IN 
THE KHAMIS MUSHAYT AREA. ANN SAUDI MED 9:(1) 19 - 22,1989.
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In 1985, a primary health care center survey of 510 
military personnel children below six years of age 20 
kilometers from Taif (Elias, 1985), showed the same 
decline in breast-feeding practice as in the Khamis- 
Mushayt study (Chowdhury, 1989) • The mode of infant 
feeding at age 1 month, 3 months and 12 months were 
surveyed. If bottle feeding was used, parents were 
asked to describe in detail the method of sterilization 
of feeding bottles. Of 68% of children exclusively 
breast-fed at birth, 38% were still on mother's milk at 
six months of age. At 12 months, it dropped to only 
22% (Pig 3.8). About 87% of the children were im­
munized appropriately and 7% had never been immunized.
A large percentage of mothers (74%) using bottle feed­
ing described a satisfactory method of sterilization of 
bottle, 26% did not sterilize the bottles adequately. 
This high percentage could be attributed to the 
mother's regular attendance at the primary health care 
center.
The practice of breast-feeding seemed to decline with 
commercialization and availability of infant-feeding 
formula. Some parents had been advised on which brand 
of formula feed to use when in hospital post partum and 
took this as a start to bottle feed. The average stay 
in hospital was two days so there was insufficient time
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for breast feeding to be established. The Saudi cul­
ture seems to be going in this direction as more and 
more mothers utilize the services of the primary health 
care centers and hospitals. As in Elias' survey, the 
number of hospital deliveries increased due to the 
presence of primary care centers in their area.
A feeding and weaning practices survey among 767 pre­
school children in 11 primary health care centers in 
the country was carried out in 1988 (Al-Othaimeen, 
1988) (Al-Othaimeen et al, 1988). Only 21.5% of the 
children were exclusively breast-fed; 21% by artificial 
method (bottle and glass)? while over 50% by a combina­
tion method of breast, bottle, and glass (Table
3.22) .
One-third of the children (33.5%) were either weaned or 
supplementary foods were introduced before they were 
six months of age while nearly 51% were weaned between 
6 and 18 months of age (Table 3.23) . Only 5% of the 
children were weaned after 18 months of age.
There was a tendency for the young, rich, and less- 
educated mothers to prolong breast-feeding up to two 
years. Those who attended school and who had a higher 
socioeconomic status generally breast-fed less, weaned 
earlier, and bottle-fed more. The survey also showed
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TABLE 3.22 METHOD OF INFANT FEEDING OF 767 SAUDI 
ARABIAN CHILDREN BY AGE OF WEANING
METHOD
AGE AT THE START OF WEANING (MONTHS)
<6 6-12 13-18 > 18 AGE NOT GIVEN
NOT
BREASTFED
TOTAL
BREASTFED
4.43%
(34)
5.60%
(43)
9.13%
(70)
2.35%
(18) (0) (0)
21.50%
(165)
BREAST, 
BOTTLE, 
& GLASS
29.07%
(223)
15.12%
(116)
11.34%
(87)
1.83%
(14)
0.52%
(4) (0)
57.89%
(444)
5.22% 4.65% 0.78% 10.04% 20.60%
BOTTLE &
GLASS (0) (40) (35) (6) (0) (77) (158)
33.51% 25.95% 25.03% 4.95% 0.52% 10.04% 100%
TOTAL
(257) (199) (192) (38) (4) (77) (767)
NOTE: FIGURES IN PARENTHESES ARE NUMBERS OF CHILDREN.
REF: AL-OTHAIMEEN Al, VILLANUEVA BP, DEVOL EB
THE PRESENT TREND IN INFANT FEEDING PRACTICES 
IN SAUDI ARABIA. FOOD NUTR BULL., 9(2)-.62-68,1988.
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TABLE 3.23 AGE OF WEANING OF 767 CHILDREN
WEANING AGE (MOS) NO. (%)
<6 257 (33.51)
6-12 199 (29.95)
13-18 192 (25.03)
>18 38 (4.95)
NOT BREASTFED 77 (10.04)
NOT GIVEN 4 (0.52)
TOTAL 767 (100.00)
REF: OTHAIMEEN Al, VILLANUEVA BP, THE EFFECTS OF PROLONGED BREAST-FEEDING 
ON THE NUTRITIONAL STATUS OF SAUDI ARABIAN CHILDREN.
ANN SAUDI MED 8:(2):97 -102,1988.
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that the pattern of introducing weaning foods to the 
children appeared to follow growth patterns that are 
generally being observed in developing countries, i.e. 
the average growth of babies is satisfactory up to the 
age of three months and then begin to falter (Rowland, 
et al., 1977). It was also observed that babies in 
poorly nourished communities thrive solely on breast 
milk for up to 3-4 months (Jelliffee and Jellifee, 
1978), when they are transferred from breast milk to 
formulas or supplementary food. The children in Al- 
Othaimeen's survey (1988) were either given supplements 
at the right time but not adequate enough or extended 
breast feeding up to two years and given supplements at 
a later time.
Another study was carried out among 4,796 infants under 
one year of age in Riyadh province (Al-Frayh et al., 
1988). This community- and hospital-based study showed 
a decline in breast-feeding practice with the con­
comitant use of bottle complements. Only 31.3% were 
breast-fed exclusively (Table 3*24). Combination feed­
ings using breast milk and formula were used by 60% of 
the babies. Supplementary foods were started at an 
average age of 3-5 months.There was no marked relation­
ship between maternal age and pattern of feeding but 
the more educated the mother was, the shorter the 
breast-feeding period became.
124
TABLE 3.24 FEEDING PRACTICES AND INFANTS’ AGES
(N = 4,796)
AGE OF INFANTS 
(MOS)
BREASTFED
(%)
BOTTLEFED
(%)
BREAST-AND
BOTTLEFED
(%)
TOTAL
NEWBORN 61.2 5.5 33.3 100.0
1.0-2.9 44.4 8.2 47.4 100.0
3.0 - 5.9 28.8 8.6 62.6 100.0
6.0 - 8.9 26.8 10.8 62.4 100.0
9.0-11.9 26.8 10.0 63.2 100.0
SAMPLE AVERAGE 31.3 9.3 59.4 100.0
REF: AL-FRAYH A, WONG SS, HAQUE KN, INFANT FEEDING PRACTICES IN 
RIYADH, SAUDI ARABIA. ANN SAUDI MED 8:(3):194-197,1988.
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These studies on infants and children's food habits in 
the Kingdom show a growing tendency to discontinue 
breast-feeding at an early age and the late provision, 
if at all, of inadequate supplementary foods. This, 
along with inadequate sterilization of feeding utensils 
and the formula itself (leading to diseases due to 
infection), lack of knowledge in mixing correct bottled 
milk formulas, and the inexperience of mothers about 
infant-feeding (because of their young age and lower 
socioeconomic status) are all contributory factors that 
may lead to malnutrition and disease observed in the 
different hospitals and communities in the Kingdom that 
were surveyed. Results of community-based surveys 
reveal almost a similar trend in food habits and prac­
tices and their effect on the health and well-being of 
the people. The following have been observed so far: 
(a) there is a growing decline in breast-feeding? (b) 
mixed feedings (bottle and breast) have become popular? 
(c) unsanitary and incorrect bottled formula prepara­
tion? and (d) late and inadequate supplementation of 
solid foods.
3.2.2 Overnutrition and Related Consequences
Kuwait is similar to the Kingdom in many aspects con­
cerning socioeconomic status and food habits. Al-Shawi 
(1985) carried out a survey among 225 Kuwaiti women of
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child-bearing age (25-50 years) to study the effect of 
the rise in socioeconomic conditions and the increased 
ability to purchase adequate food supplies on the 
dietary patterns and food habits of the Kuwaitis (Al- 
Shawi, 1985). The 24-hour recall and food frequency 
methods of collecting dietary information were used. 
The women were grouped into three categories, on the 
basis of decreasing levels of education.
Food consumption patterns revealed a penchant for 
cereals and beverages (other than milk). Eggs, fish 
and legumes were consumed with the lowest frequency by 
all the women. When grouped according to the educa­
tional attainment, the more educated women (Group I) , 
consumed significantly more meat and poultry foods and 
less sweets and sugars than the less educated ones 
(Groups II and III) (Table 3.25).
T-test analysis show significant differences in con­
sumption among the three groups of women of these two 
food groups.
Another study on 500 adult Kuwaiti males and females of 
varying educational and income levels seemed to 
reiterate the observation that modernization and 
affluence (due to revenues from oil) can influence to a 
great extent the eating habits of traditional societies
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TABLE 3.25 FREQUENCY AND STANDARD DEVIATION OF THE 
DIFFERENT FOOD CATEGORIES CONSUMED BY 
KUWAITI HOUSEWIVES IN THE THREE 
EDUCATIONAL LEVELS
GROUP I GROUP II GROUP III
MEAN S.D. MEAN S.D. MEAN S.D.
CEREAL, CEREAL PROD., POTATOES 3.01 1.46 2.91 1.40 2.95 1.08
SUGAR AND SWEETS 1.07 1.05 1.07 1.16 2.95 1.08
MEAT AND POULTRY 1.36 0.50 1.15 0.81 1.08. 0.91
FISH 0.35 0.50 0.31 0.46 0.25 0.46
EGGS 0.71 0.58 0.72 0.60 0.68 0.64
MILK AND DAIRY PRODUCTS 2.16 1.46 2.31 1.24 2.17 1.31
LEGUMES 0.21 0.47 0.19 0.42 0.24 0.54
VEGETABLES LEAFY AND OTHERS 1.29 1.14 1.51 1.23 1.35 1.11
FRUIT AND FRUIT JUICES 1.00 0.94 0.87 0.85 0.80 0.86
BEVERAGE 2.19 1.34 2.41 1.55 3.07 1.50
REF: AL-SHAWI A, THE DIETARY PATTERNS AND FOOD HABITS OF KUWAIT HOUSEWIVES OF 
THREE EDUCATIONAL LEVELS, THE EDUCATIONAL J 2: (5) 9-19,1985.
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(Kamel, et al., 1984). Just like Saudi Arabia, Kuwait 
experienced a dramatic increase in income from oil, as 
a result, there had been an increase in purchasing 
power that resulted in rapid changes in lifestyle which 
in turn led to the emergence of affluence-related 
health problems like obesity, diabetes, and heart dis­
ease. The study group population was divided in three 
levels according to the educational standard, namely 
illiterate (14% who had not gone to school), moderately 
educated (20% who have attended elementary or inter­
mediate school), and highly educated (66% who have com­
pleted secondary school or university). The sample 
studied was also grouped according to income level such 
as low (incomes of less than 250 Kuwaiti Dinar (KD) or 
3,417 US dollars), moderate (250-600 KD) and high 
(above 600 KD).
The study revealed that men generally ate first and the 
rest of the family ate the leftover. Kuwaiti females 
felt comfortable eating together and preferred sitting 
on the floor, rather than on the table. Food was served 
on a big tray around which family members gathered and 
ate from with their hands. In this survey only 55% 
reported eating from the same dish and the trend to get 
away from this habit was noticeable among the women 
(58%) and in the more educated (53%) . Eating with the
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hand was still prevalent (82%), but more women (62%) 
than men (11%) and the more educated (22%) reported 
using utensils for eating.
The daily meal patterns consisted of two simple meals 
(breakfast and dinner) and one cooked meal (lunch) and 
snacks in-between. Lunch was usually composed of rice 
and one kind of meat, some cooked vegetables (eggplant, 
okra, zucchini, and tomatoes) and salads of lettuce, 
cucumbers and tomato. Diluted yogurt (roob) was part 
of lunch. Tea, coffee or other beverages, sweets, 
sandwiches and fruits were consumed between meals as 
snacks. More females (74%) than males (62%) were 
reported to consume snacks; sweets and beverages for 
the females and sandwiches and tea and coffee for the 
males.
Cereals were important staples in the Kuwaiti diet. 
Bread was usually eaten once or more per day. The 
Arabic (Lebanese type) and Iranian breads were 
preferred. Some people still baked bread at home (19%) 
using the "TENOUR,1' a locally made device from clay. 
The other cereal consumed was rice, the white polished 
variety (peshawar) being preferred over others. Red 
meat was consumed more frequently than fish or poultry 
and mutton and lamb were preferred over beef (Table 
3.26). The usual cooking method was mixing it with
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TABLE 3.26 FREQUENCY OF CONSUMPTION OF 
DIFFERENT FOOD GROUPS AMONG KUWAITI FAMILIES
FOOD ITEMS
FREQUENCY OF CONSUMPTION PER WEEK
PERCENT OF TOTAL SAMPLE
NONE < 7  TIMES 7 TIMES > 7  TIMES
BREAD 0 19 30 51
RICE 1 26 60 14
MEAT 1 86 10 3
CHICKEN 1 96 2 1
FISH 4 92 3 1
CHEESE 3 52 35 10
EGGS 4 62 26 9
LEGUMES 8 84. 5 3
FRUITS 0 40 33 26
VEGETABLES 0 49 32 18
REF: KAMEL BS, MARTINEZ OB. FOOD HABITS AND NUTRIENT
INTAKES OF KUWAITI MALES AND FEMALES. ECOL FOOD NUTR, 
15:261-272,1984
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rice and a lot of spices (machboos) or to cook with 
vegetables and tomatoes as a stew (marag) . Meat with 
bone was normally used and organs like liver, kidney, 
brain and tongue were popular. Locally slaughtered meat 
were preferred over frozen imported ones to ensure that 
meat has been slaughtered following Islamic rules.
Fish, considered to be a main source of protein during 
pre-oil era, was now consumed less than mutton and 
chicken or beef. Per capita consumption of milk was 
130 g/day, usually in the form of yogurt (roob) . In 
the sample, 23% did not like to drink milk. Nuts 
and seeds were consumed in large quantities and used in 
the preparation of many Arabic and Kuwaiti sweets.
Kuwaitis scarcely knew fruits, apart from dates, in the 
old days. At the present time, all kinds of imported 
fruits like orange, apples, and bananas are common in 
Bedouin homes. Fats and oils are used extensively in 
the preparation of Kuwaiti dishes. Tea and coffee are 
popular drinks and consumed with 4 or more teaspoons of 
sugar per cup and drunk 3-4 times per day. Carbonated 
beverages (68% of sample) were consumed more often than 
fruit juices (46% of sample) . Sugar is used exten­
sively per capita consumption of which is 0.75-1.5 
kg/week/person. Seasonings such as black and red 
pepper, curry powder, turmeric, saffron, cardamon,
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cinnamon and garlic are still being used extensively as 
in the old days. Nutrients found to be adequate were 
energy, protein, and most nutrients. Vitamin A and 
Thiamin were inadequate in both men and women. Cal­
cium and iron were low in women (Table 3.27).
The aforementioned study relates very well to this 
study. The evolution of changes in food consumption 
patterns and food habits due to progress because of oil 
are similar. It still remains to be seen what 
nutrients are adequately (or inadequately) supplied by 
the diet in the present survey and how this was af­
fected by food consumption habits.
3.2.3 Nutritional Status, Dietary Intake and Biochemi­
cal Values
Nutrient Intake and Anthropometry
A study of the health and nutritional status of 337 
(167 males, 173 females) preschool children aged 0 to 
60 months in two villages in the Qassim region showed 
that malnutrition was the main factor affecting the 
health of the children (Abdullah, et al., 1982). 
Clinical examination revealed that out of 337 children 
three cases of severe protein-calorie malnutrition
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were found and this was also confirmed by anthro 
pometry. Two were marasmic and the third had Kwash 
iorkor. Three cases of rickets were seen, two of which 
were nutritional.
In the anthropometric studies, the Harvard medians 
(Stuart, et al., 1979) were taken as standards for 
weight for age, weight for height, and height for age. 
Gomez' (Gomez, et al., 1956) classification of normal 
nutrition (> 90% of standard) showed only 39.2% of the 
children belonging to this group, 45.4% were mildly 
malnourished (76-90% of standard), 14.5% were 
moderately malnourished (60-75% of standard), and 0.9% 
were severely malnourished (< 60% of standard) (Table
3.28). For weight for height measurement, using 
Waterlow's (Waterlow, 1976) classification of degrees 
of malnutrition (wasting), 76.3% were normal (> 90% of 
standard), 19.8% were mildly wasted (80-90% of median), 
3.3% were moderately wasted (70-79% of median), and 
0.6% were severely affected (< 70% of median) (Table
3.29). For degrees of stunting (height for age), 
39.1% were normal (> 95% of standard), 46.3% were 
mildly stunted (90-95% of standard), 11.9% were 
moderately stunted (80-90% of standard) and 2% were 
severely stunted (< 80% of standard) (Table 3.30).
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TABLE 3.28 WEIGHT FOR AGE; PERCENTAGE DISTRIBUTION
OF 337 CHILDREN BY GOMEZ’ CLASSIFICATION
AGE
GROUP
PERCENTAGE OF CHILDREN WITH
NORMAL
NUTRITION
(>90%)
MALNUTRITION
(MONTHS) MILD
(76-90%)
MODERATE
(60-75%)
SEVERE
(<60%)
0-5 53.0 26.5 20.5 0.0
6 - 1 1 47.3 38.9 11.1 2.7
12-23 37.5 40.6 21.9 0.0
24-35 38.4 53.4 8.2 0.0
36-47 38.8 46.8 11.3 3.1
48-60 30.0 51.4 18.6 0.0
TOTAL 39.2 45.4 14.5 0.9
REF: ABDULLA MA.ETAL. HEALTH AND NUTRITIONAL STATUS 
OF PRESCHOOL CHILDREN. J TROP PAED£7:150-154 1981
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TABLE 3.29 WEIGHT FOR HEIGHT: PERCENTAGE 
DISTRIBUTION OF 337 CHILDREN ACCORDING 
TO GRADES OF WASTING
GRADE OF WASTING PERCENTAGE OF 
CHILDREN
NORMAL (>90%) 76.3
MILD (80-90%) 19.8
MODERATE (70-79%) 3.3
SEVERE (<70%) 0.6
REF: ABDULLA MA, ET AL. HEALTH AND NUTRITIONAL
STATUS OF PRESCHOOL CHILDREN. J TROP PAED, 
27:150-154, 1981
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TABLE 3.30 HEIGHT FOR AGE: PERCENTAGE DISTRIBUTION
OF 337 CHILDREN ACCORDING TO GRADE OF STUNTING
GRADE OF STUNTING PERCENTAGE OF 
CHILDREN
NORMAL (>95%) 39.1
MILD (90-95%) 46.3
MODERATE (80-90%) 11.9
SEVERE (<80%) 2.7
REF: ABDULLA MA., ET AL. HEALTH AND NUTRITIONAL STATUS 
OF PRESCHOOL CHILDREN. J TROP PAED, 27:150-154,1981.
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Abdulla's study showed the presence of acute and 
chronic malnutrition (weight for age, weight for 
height, and height for age) among the Saudi children 
studied. The survey showed 23.7% to have acute mal­
nutrition with maximum incidence among the 12-23 months 
age group. This was thought to be due to inadequate 
supplementation of breast feeding in addition to the 
synergistic action of infections. The high prevalence 
of chronic malnutrition (height for age or stunting) 
(60.9%) was thought to be the result of continual 
nutritional deprivation and recurrent attacks of infec­
tious diseases. This seemed to conform to other obser­
vations about developing countries (Brink, 1975; Taha,
1978).
Another study concerning nutrient intake and nutri­
tional status involves a survey of 849 infants and pre­
school children aged 0-6 years in four semi-rural 
regions of Saudi Arabia(Al-Othaimeen, et al., 1988) 
showed moderate stunting (minus 2 standard deviations 
from the US NCHS (NCHS, 1977) median height for age) in 
the 0-12 month age group for males; in the 49-60 month 
age group, males; and in the 61-72 month age group, 
females(Table 3.31). None of the groups reached the med 
ian height/age, none were severely stunted. Weight/ 
height measures showed the absence of wasting in any 
degree for all age-sex groups (Table 3.32).
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TABLE 3.31 HEIGHT FOR AGE OF 849 SAUDI ARABIAN INFANTS 
& CHILDREN COMPARED WITH THE REFERENCE POPULATION 
(US NCHS) AND RELATIVE NUTRITIONAL STATUS
AGE & SEX 
GROUP
REFERENCE POPULATION SAMPLE POPULATION
MEDIAN
HT/AGE
STANDARD
DEVIATION
COMPUTED
HEIGHT
NO. OF STD. 
DEV. BELOW
0-12 MALE 71.6 2.85 65.2 2.25 B
FEMALE 69.8 2.77 64.6 1.88 A
13-24 MALE 82.7 3.05 77.6 1.67 A
FEMALE 81.3 3.13 76.3 1.60 A
25-36 MALE 90.8 3.60 85.5 1.47 A
FEMALE 89.8 3.54 84.6 1.47 A
37-48 MALE 99.3 4.00 92.1 1.80 A
FEMALE 98.1 3.80 91.2 1.82 A
49-60 MALE 106.8 4.44 97.9 2.00 B
FEMALE 105.3
*
4.20 98.4 1.64 A
61-72 MALE 113.3 4.71 106.5 1.42 A
FEMALE 111.8 4.67 101.5 2.21 B
A - MINUS 1 STANDARD DEVIATION OF MEDIAN HEIGHT/AGE - MILD STUNTING 
B - MINUS 2 STANDARD DEVIATION OF MEDIAN HEIGHT/AGE - MODERATE STUNTING
REF: AL-OTHAIMEEN Al(1986). A NUTRITIONAL SURVEY OF INFANTS AND PRESCHOOL
CHILDREN IN SAUDI ARABIA. SAUDI MED J, 9(1):40-48,1988.
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TABLE 3.32 WEIGHT FOR HEIGHT OF 849 SAUDI ARABIAN INFANTS 
AND CHILDREN AS COMPARED TO THE REFERENCE POPULATION
AND RELATIVE NUTRITIONAL STATUS
AGE & SEX 
GROUP
REFERENCE POPULATION SAMPLE POPULATION
MEDIAN
WT(KG)/HT
STANDARD
DEVIATION
COMPUTED
WEIQHT(KG)
NO. OF STD. DEV. 
BELOW MEDIAN B
0-12 MALE 7.1 0.7 7.4 0.43 A
FEMALE 6.8 0.7 7.1 0.43 A
13-24 MALE 10.4 0.9 10.3 0.11
FEMALE 9.9 0.9 10.0 0.11 A
25-36 MALE 12.0 0.9 11.8 0.22
FEMALE 11.5 0.9 11.8 0.33 A
37-48 MALE 13.4 1.0 14.0 0.60 A
FEMALE 12.8 1.0 13.5 0.70 A
49 - 60 MALE 14.9 1.0 14.9 0.00
FEMALE 14.7 1.0 , 15.4 0.70 A
61 - 72 MALE 17.6 1.5 16.8 0.53
FEMALE 15.8 1.4 15.8 0.00
A - QUANTITY IS NUMBER OF STANDARD DEVIATION ABOVE THE MEDIAN.
B - NOTE SAMPLES' WEIGHTS FOR HEIGHT ARE WITHIN THE STANDARD 
DEVIATION OF THE REFERENCE, THUS INDICATING NO WASTING
REF: AL-OTHAIMEEN Al.(1986). A NUTRITIONAL SURVEY OF INFANTS
AND PRESCHOOL CHILDREN IN SAUDI ARABIA. SAUDI MED J, 9:(1):40-48,1988
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This study showed that protein and vitamin C intakes 
were well above 100% of USA RDA's of 1973 (RDA, 1973) 
for all age groups. The 0-12 month age group had in­
takes over 100% of RDA for calcium, phosphorous, and 
riboflavin because of their high consumption of milk. 
In the 25-36 months age group, the intake of vitamin A 
exceeded 100% of RDA (118.8%). Energy intake ranged 
from 62.3% for the 61-72 month age group to 86.9% of 
RDA for the 0-12 month group. Iron was the only 
mineral found to be grossly deficient (Table 3.33).
In another study which was done by Al-Othaimeen, et 
al., 1988 in eleven regions in the Kingdom, the problem 
of the effect of prolonged breast-feeding on the nutri­
tional status of the children was addressed. Of the 
children studied, more than half were weaned (47-68%) 
within the second year of age. Some were known to have 
been weaned much later (Table 3.34). This practice of 
extending breast-feeding was reflected in the mild 
stunting of the infants in the 13-36 months age group. 
(Refer to Table 3.31).
The above-mentioned surveys showed the marked relation­
ship that were observed between nutritional status 
(anthropometry) and dietary intake. While the studies 
reported some mild and moderate degrees of malnutri­
tion, the younger children (0-12 months) had intakes
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TABLE 3.33 MEAN MEASURED INTAKES FOR ENERGY AND 
NINE NUTRIENTS OF 849 SAUDI ARABIAN PRESCHOOLERS 
BY AGE AND PERCENTAGE OF RDA
NUTRIENTS AGE(MONTHS) GROUPS0 -1 2 13-24 25-36 37-48 49-60 61-72
ENERGY(KCAL)
INTAKE 
% RDA
721.00
86.90
865.00
72.60
970.00
71.50
1,104.00
71.60
1,179.00
69.30
1,144.00
62.30
PROTEIN(G)
INTAKE 
% RDA
25.60
129.00
29.60
128.20
32.70
141.60
35.90
155.60
39.40
136.20
40.50
139.80
CALCIUM (MG)
INTAKE 
% RDA
764.00
169.80
612.00
77.30
696.00
87.30
857.00
107.30
713.00
89.30
750.00
94.10
PHOSPHORUS(MG) 
INTAKE 
% RDA
566.00
188.60
482.00
60.40
484.00
60.70
481.00
60.40
514.00
64.40
567.00
71.20
IRON (MG)
INTAKE 
% RDA
1.70
14.30
4.00
26.90
5.00
34.00
6.00
40.30
6.40
64.10
6.40
64.10
VITAMIN A(IU)
INTAKE 
% RDA
414.00
98.70
359.00
90.60
392.00
98.40
473.00
118.80
383.00
76.50
414.00
82.40
THIAMIN(MG)
INTAKE 
% RDA
0.35
88.20
0.51
72.50
0.64
91.30
0.69
97.30
0.79
87.10
0.81
89.50
RIBOFLAVIN(MG)
INTAKE
% RDA
0.95
189.90
0.78
97.80
>
0.77
97.60
0.76
95.60
0.76
76.10
0.89
69.30
NIACIN(MG)
INTAKE 
% RDA
2.00
28.50
4.40
48.30
5.70
62.70
6.60
73.50
7.50
68.80
7.40
68.40
VITAMIN C (MG)
INTAKE
% RDA
39.90
108.90
52.50
116.70
69.60
154.70
79.60
176.80
66.10
146.90
66.30
147.30
REF: AL-OTHAIMEEN Al(1980). A NUTRITIONAL SURVEY OF INFANTS AND PRESCHOOL
CHILDREN IN SAUDI ARABIA. SAUDI MED J, 9:(1):40-48,1988
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TABLE 3.34 PERCENTAGES AND NUMBERS OF CHILDREN 
AT AGE OF COMPLETION OF GRADUAL WEANING
AGE OF COMPLETION OF GRADUAL WEANING
WITHIN THE 
1ST YEAR
WITHIN THE 
2ND YEAR
TILL THE 
NEXT 
PREGNANCY NOT KNOWN TOTAL
PERCENTAGES 29.87 47.68 18.55 3.9 100
NUMBERS 161.00 257.00 100.00 21.0
A
539
*DATA ON 54 WERE MISSING, 97 WERE ABRUPTLY WEANED, 
AND 77 WERE NOT BREASTFED
REF: AL-OTHAIMEEN Al., ET AL. THE EFFECTS OF PROLONGED BREASTFEEDING
ON THE NUTRITIONAL STATUS OF SAUDI ARABIAN CHILDREN.
ANNALS OF SAUDI MEDICINE, 8:97-102,1988
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well over 100% of RDA for calcium, phosphorous, and 
riboflavin. Energy and iron were inadequate in all age 
groups. It may be that the underlying reason for all 
these is the dependence on breast milk as sole food of 
infants and even older children. The Koranic tradition 
of breast feeding up to two years of age is in evidence 
here. The deficiency in energy intakes could be due to 
insufficient solids to support breast milk. A number 
of factors may have an effect on this - socioeconomic 
(education and income), cultural (mother's influence on 
traditional practice), age of mothers, availability of 
food and bottled formula, and the media (in promoting 
milk formulas).
Clinical, Anthropometric & Biochemical Values 
Sebai et al (1981) included clinical signs of malnutri­
tion, anthropometry and laboratory tests in their 
study. Of 332 children aged 0-5 years, 21 showed one or 
more positive clinical signs like hair depigmentation, 
nasolabial seborrhea, angular stomatitis, and leg 
edema. Out of these, there were 5 who had more than one 
important clinical sign of Kwashiorkor. Settled, semi­
settled, and nomadic communities were studied.The 
settled and nomadic subjects when compared with the 
Harvard standards for weight/height (Stuart, et.al.
1979) departed widely from the Harvard curves, for both 
sexes and heights and weights (Figs. 3.9 and 3.10).
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FIG 3.9 PREDICTED WEIGHT & HEIGHT OF MALE CHILDREN 
0-5 YEARS IN TURABA (communities a, c) COMPARED 
TO HARVARD STANDARD (50th percentile)
Milli
in  Years
REF: SEBAI.ZA,-ANTHROPOMETRIC MEASURES AMONG PRESCHOOL CHILDREN IN
WADI TURABA, SAUDI ARABIA. J TROP PAED 27:150-154, 1981.
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FIG 3.10 PREDICTED WEIGHT & HEIGHT OF FEMALE 
CHILDREN 0-5 YEARS IN TURABA (communities a, C) 
COMPARED TO HARVARD STANDARD (50th percentile)
Aga In Years
ass
si •
Age In Y e a n
REF: SEBAI, ZA, ANTHROPOMETRIC MEASUREMENTS AMONG PRESCHOOL CHILDREN IN 
WADi TURABA, SAUDI ARABIA. J TROP PAED 27:150-154, 1981.
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The settled curves were above the nomadic curves al­
though not found to be statistically significant. There 
was a significant difference between the sexes in 
height and weight, with males having slightly higher 
values than females.
A hemoglobin value of less than 10 gm % was taken as an 
indication of anemia. There was a higher prevalence of 
anemia among young children in the semi-settled and 
nomadic communities. In all three communities, a rela­
tively high value was observed in the 0-1 age group 
which decreased during the second year of life and rose 
slightly afterwards. This was attributed to the deple­
tion of the natural iron store of infancy during the 
second year of life.
Another survey of 279 preschool children of 12 Tamnia 
villages show clinical, anthropometric, and biochemical 
data that revealed two infants with marasmus, one with 
rickets, and 10 with mild to moderate enlargement of 
the liver. (Sebai,et. al., 1981) The liver enlargement 
was attributed to malnutrition as there were no clini­
cal or laboratory findings of schistosomiasis and 
malaria. Weight for height when compared to the Harvard 
median (Stuart, et al., 1979) revealed that 60% were 
normal, 30% were mildly wasted (80-90% of standard), 2% 
were moderately wasted (70-80% of standard) and 1% was
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severely wasted (< 70% of standard). Chronic malnutri­
tion or stunting (height/age) showed that 30% were nor­
mal (> 95% of standard) , 43% suffered mild forms (90- 
95% of standard), 23% were moderately stunted (85-90%
of standard) and 4% were severely stunted (< 85% of 
standard) (Table 3.35).
By selecting values between 11.2 gms/dl and 14.8 gms/dl 
as the normal hemoglobin range (WHO, 1959), 91 children 
(36%) were below normal, 138 (54%) were normal and 28 
(10%) were above normal (Fig. 3.11). Children in­
fested with parasites had lower hemoglobin values than 
those who were not infested. Eighty-nine (35%) of the 
children were infested by one or more parasites.
A nutritional profile of 285 Saudi primary school girls 
aged 6-12 in urban Al-Khobar in the Eastern province 
was taken. Anthropometric measures of height and weight 
were done and compared with the NCHS(1975) standards. 
Hemoglobin values were also taken. The average height 
of Saudi girls fell between the 10th and 25th centiles 
except in the 6 year-olds whose mean height was above 
the 25th centile.Weight/age fell from the 25th and 50th 
centile. For weight/height, at all ages, 60% of the 
students were above the reference median (Table 3.36). 
A considerable number of the children's weight for 
height were between the 90th to 100th percentile of the
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TABLE 3.35 DEGREE OF WASTING AND STUNTING OF 277 
TAMNIA CHILDREN (IN REFERENCE TO HARVARD STANDARD)
PERCENTAGE OF CHILDREN
NORMAL MILD MODERATE SEVERE
DEGREE OF WASTING 60 2 1
DEGREE OF STUNTING
■
30 43 23 4
CUT-OFF POINTS:
WASTING: >90% NORMAL, 80-90% MILD, 70-80% MODERATE, <70% SEVERE. 
STUNTING: >95% NORMAL, 90-95% MILD, 85-90% MODERATE, <85% SEVERE.
REF: SEBAI Z. A., ET AL. HEALTH PROFILE OF PRE-SCHOOL CHILDREN 
IN TAMNIA VILLAGES, SAUDI ARABIA. SAUDI MED J 2(1): 68-71,1981
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FIG 3.11 HAEMOGLOBIN CONCENTRATION (g/dl) IN 257 
PRESCHOOL CHILDREN (TAMNIA)
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REF: SEBAI, Z.A..-EL-HAZMI, MAF, SERENIUS, F.
HEALTH PROFILE OF PRESCHOOL CHILDREN IN TAMNIA VILLAGES, 
SAUDI ARABIA. SAUDI MED J 2(1 ):68-71,1981.
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TABLE 3.36 DISTRIBUTION OF HEIGHT FOR AGE AND WEIGHT 
FOR HEIGHT OF SAUDI PRIMARY SCHOOL GIRLS 
BASED ON VALUES OF STANDARD DEVIATIONS 
ABOVE AND BELOW THE NCHS MEDIANS
STANDARD 
DEVIATION OF 
NCHS MEDIAN
HEIGHT FOR 
AGE
NO. (%)
WEIGHT FOR 
HEIGHT
NO. (%)
EXPECTED 
VALUES IN %
(REFERENCE STANDARDS) j
<-2SD 75 (26.3%) 5 (1.7%) 2.27
-1.99 TO-1SD 109 (38.2%) 44 (15.4%) 13.60
-0.99 TO -0.99SD 99 (34.7%) 159 (55.8%) 68.28
1 T01.99SDii
2 (0.7%) 36 (12.6%) 13.60
>2SD 0 41 (14.4%) 2.27
TOTAL 285*
*toCOCM
•PERCENTAGES MAY NOT TOTAL 100% DUE TO ROUNDING.
REF: RASHEED P, AL-YOUSEF N, AL-DABAL B. NUTRITIONAL PROFILE 
OF SAUDI PRIMARY SCHOOL GIRLS IN AN URBAN REGION. 
ANNALS OF SAUDI MEDICINE, 9:(4):371-377,1989
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NCHS standard (25.3%), showing a trend toward over 
nutrition.
Of the 285 girls studied, 242 had hemoglobin levels 
tested. Mean hemoglobin levels of 11.0 gms/dl was the 
normal value used (Nelson et al., 1979). Sixty-four of 
the children (26.4%) had hemoglobin below the standard. 
Twenty-two girls had one or more parasitic infesta­
tions. Those with parasites had a significantly higher 
prevalence of anemia (38.4%) than those without (Table 
3.37).
Judging from the reviews of studies relating to clini­
cal , nutritional and biochemical aspects, it is inter­
esting to note that outside factors like parasites 
and possibly other diseases like malaria and schis­
tosomiasis may bring about malnutrition and ill-health. 
The laboratory results are therefore used in this 
research as a tool to confirm if the cause of malnutri­
tion and disease is other than nutritional in nature.
153
TABLE 3.37 MEAN HEMOGLOBIN LEVEL AND 
PREVALENCE OF ANEMIA ACCORDING TO AGE
AGE
(YRS)
NUMBER
MEAN
HEMOGLOBIN
g/l (STD. DEV)*
HEMOGLOBIN 
<11.0 g/dl
NO. PERCENT
6-6.99 15 116.8 (9.9) 4 (26.7%)
7 - 7.99 43 115.3 (7.6) 12 (27.9%)
8 - 8.99
.
54 110.6 (10.6) 24 (44.4%)
9 - 9.99 35 114.3 (9.5) 11 (31.4%)
10-10.99 50 120.8 (9.8) 6 (12.0%)
.
11 -11.99 33 122.2 (8.9) 2 (6.1%)
12-12.99 12 115.0 (11.5) 5 (41.7%)
TOTAL
•
242 118.0 (9.7) 64 (26.4%)
* STANDARD DEVIATIONS
REF: RASHEED P, AL-YOUSEF N, AL-DABAL B. NUTRITIONAL PROFILE 
OF SAUDI PRIMARY SCHOOL GIRLS IN URBAN REGION 
ANNALS OF SAUDI MEDICINE, 9:(4):371-377,1989.
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CHAPTER 4
RESEARCH METHODOLOGY
CHAPTER 4. RESEARCH METHODOLOGY
4.1 Description of the Hospital
The King Faisal Specialist Hospital and Research Centre 
(KFSH & RC) is a 500-bed health care facility, includ­
ing 100 beds in the outpatient buildings, and 146 more 
in an East Wing. The Hospital and Research Centre are 
situated on about 90 acres of land in the northwest 
section of Riyadh. This large area contains the main 
hospital building for inpatients, the diagnostic and 
treatment facilities and the research centre.
Due to the long-term and usually specialized nature of 
some diseases, there are no wards in the hospital, only 
private rooms. Each room is designed to allow patients 
to attend to most of their own needs and is equipped 
with individual bed controls that allow the patient to 
raise or lower the bed without a nurse's assistance. 
If the patient does need assistance, he/she has only to 
push the red button on the bedside console and this 
alerts the televic operator in the communications room 
who responds as a communication link between all in­
patients and the nursing staff (Orientation Manual, 
1987).
KFSH & RC is a referral institution established to 
provide specialized medical care for the people of
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Saudi Arabia, eliminating the need for treatment 
abroad. With its fine staff drawn from 53 nations, 
ultra modern facilities and the most up-to-date and 
sophisticated treatment available, and its goal of 
providing the highest level of specialized service, 
KFSH & RC represents a landmark in Saudi Arabian medi­
cal care.
KFSH & RC services cover a broad spectrum of modern 
medical care. Its mission is to provide the highest 
achievable medical care (tertiary care) in all major 
specialties and sub-specialties. It treats children 
and adults, men and women with all kinds of diseases of 
the heart, brain, lungs, kidney, liver, gastrointes­
tinal tract, bone, blood and endocrine disorders. The 
hospital has the ordinary obstetrics and
gynecology, renal, orthopedic, pediatric, ENT, car­
diovascular, neurology, and oncology. There are also 
special units - pediatric and adult metabolic units, 
and hemodialysis unit. The hospital does kidney 
transplants, bone marrow transplant, and very recently 
(August 1989), heart transplants. The annual 
•transplantation rate is about 25 from living-related 
donors and 8 to 10 from cadavers. There are separate 
critical care units for pediatric, adult medical, sur­
gical and cardiovascular cases. Most of the inpatients 
are treated on an outpatient basis in the clinics.
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Some patients come to the infertility and in-vitro 
fertilization unit, hemophiliac unit, and genetic 
clinic. The Outpatient Clinics contain 165 examina­
tion rooms (APP, 1984)•
KFSH & RC is a national referral hospital providing 
highly specialized medical care to Saudi citizens. In 
addition, the hospital provides basic medical care to 
employees and authorized dependents (Fanasheh, 1989) . 
The hospital accepts for medical treatment all Saudi 
nationals of different walks of life from various parts 
of the Kingdom. Any Saudi citizen will be accepted if 
they come by any of the following routes: (a) through a 
referral from the General Medical Committee;(b) accept­
ance by the screening physician of a patient with an 
eligible medical condition supported by an acceptable 
medical report from a government hospital; (c) accept­
ance by the screening physician of a walk-in patient 
with serious medical condition; (d) outside of screen­
ing hours, acceptance by a physician of a patient with 
an emergency and eligible medical condition who 
satisfies the hospital's screening requirements.
4.2 Research Design
Study Group: One thousand inpatients with various
diseases and the sitters attending them at the KFSH & 
RC, ranging in age from birth to 90 years, both male
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and female, participated in this study. Sitters are 
individuals who are authorized to stay with patients on 
a continuous or temporary basis to provide psychologi­
cal or physical support. They were allowed where 
patients are under fourteen or over seventy years of 
age? blind, deaf, paralyzed or disabled who cannot fend 
for themselves. This was embodied in the hospital ad­
ministrative policy and procedures and usually deter­
mined by the head nurse in units where patients are lo­
cated (APP, 1986).
All new patients listed by the Admissions Office and 
received by the computer during the previous 24-hour 
period were included.If patient and sitter were related 
and living in the same household,the sitter for another 
new patient became a subject in the sample. This was 
done to avoid duplication of food habits surveyed.
Instrumentation: The Computer Center of the hospital
issues a list of patients admitted by the Admissions 
Office during the previous 24-hour period, from mid­
night of the previous day up to midnight of the follow­
ing day. This list provided the interviewers with 
patients' names, medical number, age, sex, bed number, 
admission date and time, attending physicians' names, 
and specialty department in-charge (such as oncology, 
surgery, obstetrics, etc.). (Form I - Appendix A).
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*
Form II (Appendix B) is another Computer Center report 
coming from Nursing Services and lists patients in or­
der of wards where they were admitted and the types of 
diets ordered by doctors upon admission.
^  Waeds oy floors are designated alphabetical numbers as 
follows:
Obstetrics
Urology and Renal Transplant 
Gynecology and Oncology 
Bone Marrow Transplant
Pediatric Oncology, Gastroenterology and 
Metabolic Disease Unit 
Cardiology and Cardiosurgery 
Head and Neck Surgeries 
Cardiac Care Unit
Cardiac-Surgical Intensive Care Unit 
(Adult and Pediatric)
Pediatric Surgery and Cardiology 
Orthopedic Surgery (Adult and 
Pediatric)
Gastroenterology, Neurology and 
Eye Surgery 
Labor and Delivery 
Royal Suite
Head and Neck (Pre-Op) and 
Gastroenterology
Al
A2
A3
BMT - 
B1
B2
B3
ecu -
CSICU-
C1
C2
C3
D1
D2
D3/1 -
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D3/2 - Medical Ward (Renal, Hepatic,
Respiratory)
D4/1 - Medical (VIP)
D4/2 - Obstetrics (VIP)
El - Metabolic Ward (Adult)
E2 - Hematology and Special Care - all cases
E3 - Oncology (Adult)
FI - Pediatric Gastroenterology, Oncology,
and Metabolic Diseases 
F2 - Medical and Psychiatric Unit
F3 - Hematology and Radiotherapy Unit
MCU - Medical-Cardiac Unit
MSICU- Medical-Surgical Intensive Care Unit 
NICU - Neonatal Intensive Care Unit
Wards designated as El up to F3 are located in the East 
Wing of the hospital. All patients in the intensive 
care units and labor/delivery units were not surveyed
because of the obvious reason that patients were too
sick to be questioned. D4 or VIP (Very Important Per­
son) floor because of better accommodation, was also
excluded because patients were extremely different 
socioeconomically from the rest of the population.
Form III (Appendix C) was generated from Form II which 
listed the ward or room number, name of patient inter­
viewed, medical number, and diet order. Priority order
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of listing patients by severity of cases was done by 
starting from D3/1 and D3/2 down to Al in reverse al­
phabetical order. All new admissions for the previous 
day were listed and interviewers were assigned room 
numbers to visit. New admissions may number up to 60 a 
day and only those available were interviewed. Some 
patients were too sick to talk, some refused to be 
bothered, others might be undergoing laboratory or 
other investigations (x-ray, CT scan, ultrasound, 
etc.). Many hospital routines like morning care, vital 
sign monitoring, taking of medications, IV insertion, 
etc., interfered with the interviews and which were of­
ten discontinued. Fifteen up to twenty patients were 
interviewed completely each day.
Each interviewer recorded all the completed interviews 
for each day on Form IV (Appendix D) . This form showed 
the date of interview, classification as to a patient 
or sitter, participants' full names, room number, medi­
cal number, nationality, height, weight, age, sex, and 
diagnosis. Columns for checking whether a diet his­
tory, 24-hour recall, and diet record and laboratory 
values had been obtained were provided. The last column 
showed the name of the interviewer. This form checked 
for completeness of questionnaire data to avoid 
duplication of interviews.
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Form V (Appendix E) is a detailed questionnaire in 
three parts. Part I is a Diet History Form that 
listed the subjects' personal data - name, age, sex, 
height, weight, medical number, nationality, address, 
occupation, diagnosis, diet orders, activity, and total 
number of household members classified by age group. 
It also included eating habits and type and kind of 
food eaten. Activities were classified as sedentary, 
light, moderate, vigorous, and strenuous, depending on 
the amount of calories spent for each type of activity 
(Table 4.1) (Page, I960). Activities that were typical 
in the country were classified under each category, 
with some allowances for increased energy expenditure 
in extreme temperatures (Durnin, 1967; WHO). The In­
strument Form for Interviewers (Appendix F) contains 
this classification and specific types of activities 
were enumerated for each category in order to guide in­
terviewers in their assessment of the type of ac­
tivities the patients or sitters were engaged in.
Part II (Appendix E ) is the 24-hour recall question­
naire where the foods eaten by the participants within 
the previous 24-hours before the interview were re­
corded.
Part III (Appendix E) is a one-day dietary record of 
the patient's food intake which was monitored by the
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TABLE 4.1 CALORIE EXPENDITURE FOR VARIOUS KINDS
OF ACTIVITY
110 TO 160
TYPE OF ACTIVITY PER HOUR 
SEDENTARY
READING; WRITING;EATING; WATCHING TELEVISION
OR MOVIES; LISTENING TO THE RADIO; SEWING; 80 TO 100
PLAYING CARDS; TYPING; AND MISCELLANEOUS 
OFFICE WORK AND OTHER ACTIVITIES DONE WHILE 
SITTING THAT REQUIRE LITTLE OR NO ARM MOVEMENT.
LIGHT
PREPARING AND COOKING FOOD; DOING DISHES; DUSTING;
HANDWASHING SMALL ARTICLES OF CLOTHING; IRONING;
WALKING SLOWLY; PERSONAL CARE; MISCELLANEOUS OFFICE 
WORK AND OTHER ACTIVITIES DONE WHILE SITTING THAT ARE 
MORE STRENOUS; LIGHT CLERICAL WORK; TENDING SHOPS 
AND OTHER TRADES; GARAGE WORK; ELECTRICAL TRADES.
MODERATE
MAKING BEDS; MOPPING AND SCRUBBING; SWEEPING; LIGHT 
POLISHING AND WAXING; LAUNDERING BY MACHINE; LIGHT 
GARDENING AND CARPENTRY WORK; WALKING MODERATELY FAST;
OTHER ACTIVITIES DONE WHILE STANDING THAT REQUIRE 170 TO 240
ARM MOVEMENT; AND ACTIVITIES DONE WHILE SITTING THAT 
REQUIRE MORE VIGOROUS ARM MOVEMENT; MAKING BUTTER;
GRINDING WHEAT FOR BREAD MAKING; BREAD MAKING;
DRIVING IN THE HEAT OR COLD; FEEDING ANIMALS.
VIGOROUS
HEAVY SCRUBBING AND WAXING; HAND WASHING LARGE ARTICLE
OF CLOTHING; HANGING OUT CLOTHES; STRIPPING BEDS; 250 TQ 350
OTHER HEAVY WORK; WALKING FAST; BOWLING; GOLFING;
GARDENING; FARMING; MILKING SHEEPS AND CAMELS.
STRENUOUS
SWIMMING; PLAYING TENNIS; RUNNING; BICYCLING;
DANCING; SKIING; PLAYING FOOTBALL; HERDING ANIMALS 350 AND MORE
IN EXTREME HEAT AND COLD.
LOWER FIGURES APPLY TO WOMEN. HIGHER FIGURES APPLY TO MEN. 
THE FIGURES INCLUDE THE METABOLISM AT REST AS WELL AS 
THE ACTIVITY.
REF: PAGE L AND FINCHER U. FOOD AND YOUR WEIGHT.
HOME AND GARDEN BULLETIN. NO. 74, US DEPARTMENT OF 
AGRICULTURE, 1960, P. 4.
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investigator on the second day of the patient's hospi­
tal stay. Sitters helped in monitoring food intake for 
the patient.
Part IV (Appendix E) of the questionnaire was used to 
record selected biochemical analysis of patient's blood 
samples which were found on the patient's chart. 
Gathering of laboratory values was usually done on the 
second day as lab results do not usually come on the 
first day of admission.
An average of 60-70 patients and sitters per week were 
interviewed. Due to cultural restrictions in the Saudi 
society information from the female population were 
collected by two female interviewers. They were 
bonafide employees of the hospital's Food and Nutrition 
Department who were trained to take patient's diet his­
tory and dietary intake.
The Diet History Form. This is a widely accepted diet 
assessment method, originally developed by Burke and 
Stuart (1938) , that measures the long-term history or 
pattern of usual intake. For purposes of this study 
the history method consisted of an extensive interview 
utilizing the questionnaire to elicit the usual or cus­
tomary diet of the subjects just prior to hospitaliza­
tion. Subjects were asked to give an account of their
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usual dietary intake before they became ill. The form 
does not record precisely what they have eaten in a 
given day or week, but should show their usual pattern 
of food intake. The respondent describes kinds of food 
eaten, frequency of consumption in a day, week or 
month, their preparation, and amount. Answers to items 
covering the entire range of consumable foods and 
drinks were listed on the questionnaire. Interviewers 
were trained not to suggest answers, but to ask ques­
tions in the manner specified in the Interviewer's In­
structions. A structured interview of this nature 
reduces the bias which might occur as a consequence of 
differences in the depth and persistence of interviewer 
probing (Morgan, 1978) • This approach is favored by 
many investigators because it seems to overcome the in­
herent disadvantages of concentrating on a short period 
of time and obtaining information on specific items of 
food eaten. This method is used to reflect some 
reasonably stable marker which is similarly revealed by 
different methods and on different occasions, and which 
bears some relationship to clinical criteria (James, 
1981).
Basically, the diet history measures quality of food 
eaten. It is also a method of quantifying food items 
indirectly. Household measures and models of food and 
food portions were used for measurement rather than a
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scale in this research. Quantity was obtained by ques­
tions related to number of portions consumed and, as 
these are standard, they were converted to the actual 
amount eaten (Block, 1982). Interviews lasted for 20- 
30 minutes for each subject.
The 24-Hour Recall. The 24-hour recall questionnaire 
was administered to the respondents after the diet his­
tory. This consisted of a very brief interview in 
which the subject was asked to recall all intake over 
the past 24 hours before admission whether subjects 
were eating meals at home or outside the home. In its 
favor, memory of recent intake may be more precise and 
quantities may be estimated with greater accuracy. 
(James, 1981) • The recall of one day's intake is of 
interest only because of the implicit assumption that a 
single day is somewhat representative of a usual pat­
tern of intake. Although it may not give correct data 
on the usual food consumption of an individual since 
the menu on the day recalled may be atypical, the 
method is believed to give fairly reliable data on the 
current food consumption of the group (Reshef, 1972).
Frequently, a combination of 24-hour recall and a his­
tory of frequency of consumption of various foods has 
been used to obtain a more accurate estimate of a 
respondent's usual diet (Larsen, et al., 1974).
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One-Day Diet Record. The interview was concluded by 
leaving the patient or his sitter with a "calorie 
count" sheet wherein either of them wrote down the 
patient's 24-hour intake the next day. Interviewers 
went to the patients' room at mealtimes to check for 
any leftover food and to record all foqds eaten. These 
sheets were retrieved the following day. This intake 
represented a patient's typical day's food consumption 
as patients in this hospital were allowed to select 
foods that they liked to eat.
The patient was directed not to change what she nor­
mally consumed while keeping the record and to record 
all meals and snacks eaten in the hospital. The amount 
of detail required for any food item was the same as 
for the diet history and 24-hour recall.
Food Composition Tables. Several Food Composition 
Tables (Pennington, et al., 1984; Composition of Foods, 
1963; Food Composition Table for Use in East Asia, 
1972; Musaiger, et al., 1985; Husaiger, et al., 1988)
were used to compute food that were commonly used by 
the population. Many food items were modified and com­
puted from standardized recipes of the main hospital 
kitchen to include on the list those that are charac­
teristically Saudi or Middle Eastern. The new list of 
foods were then coded and entered into the computer.
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For each of the patient's diet history, 24-hour recall, 
and one-day diet record, all household measures were 
converted into grams and assigned specific codes as 
found in the modified Food Composition Tables.
Laboratory Values. Nutrients have biologic functions 
which are conceptualized in metabolic terms. If a diet 
ary deficiency develops and progresses, a clinical dis­
ease usually occurs as a direct consequence of an im­
paired physiologic function.The biochemical or physio 
logic markers of the functional role of the nutrient 
may therefore be altered (Beaton, 1986) . The disease 
that ensues may involve excessive or inadequate intake. 
A case in point may be the diet/lipid atherosclerotic 
relationship. It seems at least conceptually possible 
to address requirements for the kind of fatty acids 
that should be ingested. Epidemiological studies show 
that high cholesterol, high saturated fat diets relate 
to the occurrence of coronary heart disease (Connor, et 
al., 1986). The National Heart, Lung, and Blood In­
stitute (NHLB)of the United States defines desirable 
blood cholesterol to be less than 20.0 mgs/dl (NHLB, 
1989).In public screenings, people with a level of 200 
mgs/dl and above should be referred to their physicians 
for remeasurement and evaluation. This study will at­
tempt to test this correlation between intake of 
saturated fats and incidence of cardiovascular disease.
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Sometimes, the kind of fat eaten might not matter at 
all. The action of total fat, whether saturated or un­
saturated, is seen in colon cancer and breast neoplasms 
(Wynder, 1983). This is the reason why this research 
also studied the use of fat in general to see if there 
was a positive correlation between neoplasms and fat 
intake.
Most methods of evaluating nutritional status are based 
on the premise of a sequence of stages representing in­
creasing severity of nutritional adequacy: inadequate
dietary intake leading to exhaustion of adaptive mech 
anism,leading in turn to depletion of tissues, evidence 
of deficiency in blood and body fluids, and finally 
anatomic and clinical lesions (Kerr, et al., 1982). In 
protein-calorie malnutrition for example, a failure to 
deliver sufficient calories results in severe weight 
loss and consequently depression of values for percent 
ideal weight, creatinine height index, and delayed hy­
persensitivity (Blackburn, et al., 1977).
There are instances where probable pathways of diet 
disease relationships do not involve functional roles 
of nutrients in the conventional sense. For example, 
levels of food constituents present in the gut may af­
fect events occurring in the gut, without the necessity 
for absorption and without a direct role in the tissue
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processes of the body. Some of the postulated relation­
ships between diet and cancer may fall into this 
category. Dietary fiber is an obvious example. The pro 
tective effect of dietary fiber in the prevention of 
colon cancer is postulated in its ability to increase 
stool bulk, decrease transit time (Burkitt, 1971) and 
thus to affect the amount, concentration and activity 
of noxious substances in the faeces through dilution, 
decreased exposure time and altered fecal bacterial 
flora (Schweitzer, 1986)•
There is then a need for estimates of undesirable 
levels of chemicals that seem to affect the health 
after knowing estimates of the nutritional status and 
dietary adequacy of the population habits. To assess 
the predictive value of the nutrition survey data, this 
study examines the relationship between dietary and 
biochemical indices of individual subjects. Laboratory 
measurements are used in nutritional assessments pri 
marily to evaluate visceral or nonstructural protein. 
Criteria are levels of serum proteins and indicators of 
immune function (Zernan, et al., 1988). These measures 
are occasionally used to supplement anthropometric 
measurements of somatic proteins.The following outline 
of discussion will be considered in describing the 
biochemical values taken for the patients in this study 
as they affect the patient's nutritional status:
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1. Protein Status - plasma albumin (Alb)
2. Hematological Assessment - Iron -
Deficiency Anemia - hemoglobin (Hb)level
A. Protein Status
Serum Albumin (Alb) - Normal serum albumin values 
for adults range from 3.5 to 5.0 gms per 100 
ml.(1974). Albumin is 50% to 65% of total plasma 
protein (Sauberlich, et al., 1974). Above normal 
values occur only in dehydration (Harper, 197 5) . 
Causes of hypoalbuminemia include: poor protein
intake, impaired digestion (pancreatic insuf­
ficiency, inadequate absorption), chronic loss 
(nephrotic syndrome, burns, etc.), inadequate syn­
thesis (congestive heart failure, cirrhosis, 
familial dysproteinemia), exudative enteropathy 
(excessive loss into GI tract), eclampsia and 
overhydration Manual(1973).
A significant decrease can occur in 10 days or 
less in patients in catabolic stress receiving 
only 5% dextrose. A possible mechanism is that 
insulin, produced as a response to stress and the 
dextrose, depresses the release of amino acids 
from muscle tissue to maintain visceral (liver, 
pancreas, intestines) synthesis of serum proteins
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(enzymes, serum albumin, clotting factors, 
transport proteins, etc.) (Bistrian, 1975). 
Nutritional rehabilitation restores visceral 
protein synthesis (Blackburn, 197 6) . Plasma al­
bumin is considered a more reliable and sensitive 
index of protein status than total plasma protein 
(Sauberlich, 1974). Plasma albumin values have a 
highly significant correlation with arm muscle 
circumference values (Bistrian, 1974; Bistrian, et 
al., 1976). Various biochemical abnormalities, 
similar to those of kwashiorkor, develop simul­
taneously when plasma albumin decreases to less 
than 3.0 gms. per 100 mis. These include reduced 
serum osmotic pressure and edema, and decreased 
B-lipoprotein, believed to be the primary cause of 
fatty liver (Whitehead, et al., 1973).
Hematological Assessment
Hemoglobin (Hb) - Reference range for adult male 
is 14-18 g/dl. and 12-16 g/dl. for female 
(Bakerman, 1974). Increased hemoglobin levels are 
seen in polycythemia vera, secondary polycythemia, 
vigorous exercise and high altitude (Bakerman, 
1974). Decreased hemoglobin is caused by anemia 
of all types (Bakerman, 197 4) . Hemoglobin syn­
thesis requires a constant source of iron for the 
formation of heme and of protein for the formation
of globin. The rate of synthesis can be no more 
rapid than the supply of iron. The iron is made 
available to the erythroid marrow by the plasma, 
which in turn is supplied by the reserves held in 
the liver and by the absorption from the intes­
tinal tract (Robinson, et al., 1977).
4.3 Statistical Treatment
Sampling: The general design of the survey is a sample
of 1,005 male and female participants ranging in age 
from birth to 96 years. Subjects were picked from the 
accessible population of newly admitted patients and 
sitters during the previous 24-hours. A total of 50-60 
new patients who were listed from the medical-surgical 
floors (D3/1 and D3/2) down to the obstetrics floor 
(Al) were included.
Sampling Limitation: About one-half of patients were
not available for interview. Some were scheduled for 
operation, quite a few went for hospital procedures 
(X'ray, CT Scan, etc.). Some were in the room but were 
too sick to be interviewed, some were doing morning 
care and some refused to be bothered.
Sample Size: The sample studied was 1,005 which seemed
to be a reasonable size to draw statistical conclusions 
and to test hypotheses. For example, assume that the
185
investigator wanted to find out how the weight of his 
sample could be representative of the weight of all 
patients in the hospital with the probability of making 
an error ( alpha) equals 0.05. If the average of the 
weight in his data deviated from the actual average 
weight of all the patients and sitters in the hospital 
by 1.5 kilograms, the Z test can detect that small 
deviation and reject the hypotheses that they are the 
same with power = 0.06255. So with N = 1,005,. the Z 
test can detect that small difference with 95% accuracy 
that the percentage of people having a representative 
weight will lie in the confidence interval of length 
equals 0.0296. Therefore, with a sample size of 1,005, 
any proportion could estimate any true percentage 
within 2.96% units. (Table 4.2).
For patients with N=714 and a confidence interval of
0.0352, estimation of proportion within 3.52% is pos­
sible. For sitters with N=291 and a confidence inter­
val of 0.0552, percentages of proportion could be es­
timated within 5.5%. As the sample size increases, the 
confidence interval becomes smaller, the power of the 
test increases and the conclusions drawn become more 
splecific.
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TABLE 4.2 TESTING HYPOTHESES FOR WEIGHT
WITH* = .05 
n = 1005
T Z HYPOTHESES POWER
1 1.52 ACCEPT .326
1.5 2.28 REJECT .6255
2 3.04 > REJECT .86
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Method of Analysis: The information that was recorded
on the questionnaire fell into four areas namely, in­
formation that was related to socioeconomic status, 
nutritional status, food habits, and those that related 
to disease diagnosis. Food habit and disease diag­
nosis information were recorded as categorical measure­
ments. Therefore, investigating the relationship be­
tween these involved a contingency table analysis. The 
nutritional status information was recorded both as 
categorical and analytical measurements. Therefore, 
investigating the relationship between food habits and 
nutritional status involved both contingency table 
analyses and regression analyses. Throughout the 
analyses, socioeconomic status information was used to 
adjust relationship analyses.
Statistical analyses was conducted using the BMDP 
statistical software (1980) package where a program 
supplied .the descriptive statistics (mean, standard 
deviation, median). As part of the methodology, a 
Fortran program was designed to compare all the data 
that have been entered twice by two data entry clerks. 
This will be explained in detail later.
The variables that were studied and enumerated here 
will be followed by the statement of hypotheses that 
are to be later.
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1. socioeconomic Status, Food Habits and Disease
Diagnosis
1.1 Hypothesis: Socioeconomic status of patients 
do not differ significantly from sitters.
1.2 Hypothesis: There are no significant dif­
ferences in the intake of the different food 
groups among the three socioeconomic levels.
1.3 Hypothesis: There is a positive correlation 
between acquiring certain diseases and 
socioeconomic status.
1.4 Hypothesis 3(d) there is a positive correla­
tion between the intake of certain foods 
(i.e., fat, excess calories) and having cer­
tain diseases (i.e., cardiovascular, cancer, 
obesity).
2. Anthropometries
2.1 Median weight for height by age and sex
groups for both patients and sitters and com­
pared with the NCHS standard.
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2.1.1 Hypothesis: Patients' weight for 
height differ significantly from the US 
NCHS standard.
2.1.2 Hypothesis: Sitters' weight for
height differ significantly from the US 
NCHS standard.
2.2 Median height for age by age and sex groups 
for both patients and sitters and compared 
with the NCHS standard.
2.2.1 Hypothesis: Patients' height for 
age differ significantly from the US 
NCHS standard.
2.2.2 Hypothesis: Sitters' height for age
differ significantly from the US NCHS 
standard.
2.3 Comparison of patients' and sitters' weight 
for height and height for age.
2.3.1 Hypothesis: Patients' and sitters' 
weight for height and height for age do 
not differ significantly.
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3. Dietary Intakes
3.1 Average intakes by age and sex groups for 
patients of calories, protein, vitamins A, C, 
Bl, B2, niacin, the minerals, sodium, potas­
sium, calcium, and iron, using three dif­
ferent survey methods, namely, dietary his­
tory, 24-hour recall, and one-day dietary 
record.
3.2 Comparison of patients' average nutrient in­
takes with the US Recommended Dietary Al­
lowances (RDA) (RDA, 1989) using the three 
survey methods.
3.2.1 Hypothesis: Patients' intake of 
the different nutrients do not differ 
significantly from the US RDA using the 
diet history method. The reverse effect 
is true using the 24-hour recall and 
diet record.
3.2.2 Hypothesis: Three different methods 
of nutrient intake data collection (diet 
history, 24-hour recall, one-day dietary 
record) will yield significantly dif­
ferent values.
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4. Biochemical Measures
4.1 Mean values for albumin and hemoglobin, by 
age and sex groupings.
4.2 Correlate laboratory values with nutritional 
status and disease states, i.e., albumin 
values with protein and calorie intake, 
hemoglobin values with iron intake.
4.2.1 Hypothesis: Patients' plasma al­
bumin levels are positively related to 
intake of protein and calories.
4.2.2 Hypothesis: Patients' hemoglobin
values are positively related to iron 
intake.
Testing for Reliability: The questionnaire was tested
twice on 15 selected subjects, 5 dietary employees, 5 
patients and 5 sitters before it was used. The two 
female interviewers tried the questionnaire on the 
selected subjects. Counts were made of mismatches be­
tween each subject's two recorded responses and the 
average was used as a parameter for the interview bias. 
The average value of mismatches was 1.185 and the prob­
ability that each question might be mismatched was 
0.079 which seemed to be acceptable.
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No major revisions were done on the questionnaire after 
the pretesting. The two interviewers were just briefed 
on the way some of the questions were to be asked and 
to follow strictly the Instructions for Interviewers 
booklet.
Comparison Program: The Biomedical Statistics Depart­
ment created a Fortran program in order to compare two 
entries that were made of the data in the computer. 
The idea was to enter all the data twice for accuracy 
and quality assurance and to compare the two files for 
mismatches. The program was designed in such a way as 
to show on the screen the two files with the mismatched 
variable on a third box. Corrections were then made 
readily and a separate file was created for the cor­
rected data.
Prior to initiation of the comparison program, a 
preliminary data cleaning was done. Based on a general 
data scanning done by the computer, it was found that 
the two files have different numbers of patients en­
tered in and there were varying disagreements as to 
spelling, regions or places of birth (Diriyah instead 
of Riyadh), which was actually located in the Riyadh 
area), dates entered, diagnosis (cancer of the larynx, 
as against laryngeal cancer, medulloblastoma generally
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classified as brain tumor), etc. Medical record num­
bers on the socioeconomic, anthropometric, dietary, and 
biochemical data were reconciled for both files and now 
have 1,005 common sample number.
Data analysis followed the completion of the comparison 
program.
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CHAPTER 5
PRESENTATION, ANALYSIS AND 
INTERPRETATION OF DATA
CHAPTER 5. PRESENTATION, ANALYSIS, AND INTERPRETATION
OP DATA
The first part was a presentation of the socioeconomic 
background and status of the whole sample and compared 
patients with sitters. The second part dealt with the 
sample's anthropometric measurements and how these com­
pared with the National Center for Health Statistics 
standards set by the United States, and how patients' 
measurements differed from sitters'. The third section 
characterized food habits of all the participants for 
the whole country and separately by regions of origin. 
Patients' and sitters' food habits were also described 
and compared with socioeconomic status. Patients' food 
habits were also correlated with disease. The fourth 
section determined adequacy of nutrient intake by com­
parison with the United States' Recommended Dietary Al­
lowances for the nutrients. The fifth part compared 
biochemical laboratory values of patients with nutri­
tional status and with disease. All comparisons that 
were done were tested for significance. Discussions 
pertaining to whether or not the hypotheses presented 
earlier were to be accepted or rejected were included.
5.1 General Information Including Socioeconomic Status 
General Information
There was a total of 1,005 patients and sitters sur­
veyed. A great majority of them were Saudis (N = 976) ,
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24 were Asians, and 5 Westerners (Pig. 5.1). Riyadh, 
or the central region topped the list of participants 
with 484 people. This is not only because the hospital 
studied was in Riyadh but also because the population 
density was greater than in the other regions studied. 
Makkah and Al-Madinah (western region) was next in rank 
with 185; the eastern province (Dammam, Al-Hofuf, 
Hafr-Al-Baten) followed with 152; Asir, Jizan, and 
Najran (south) next with 130, and Ar-Ar (north) with 39 
(refer to map of Saudi Arabia, Figure A). The foreign­
ers were considered one group with 15 participants 
(Fig. 5.2).
Among the total sample surveyed, nearly 50% (N = 470) 
were housewives, 155 were working in the government, 
and 127 were unemployed. Some of the women were 
teachers or holding some positions in the governmeent. 
The students comprised 12% of the sample (N = 116) , 
some were unskilled workers (N = 57) , some were
laborers (N = 49). A small group was engaged in 
business (N = 27) and less than 1% were in high manage­
ment positions (N = 4) (Fig. 5.3) The skilled and un­
skilled workers were mostly farmers, sheep-herders, 
traders, domestic helpers and clerks.
The family, which is the basic unit of society, is 
large and of the extended type. One patient reported
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having 40 members in his family and one sitter had 45 
people in his home. The average family size consists 
of 8 members . Some families were polygamous, with the 
husband having more than one wife and several children. 
Grandparents usually live with their married or un­
married children. (Table 5.1).
There were more females (N = 679) than males (N = 326), 
and more patients (N = 714) than sitters (N = 291) . 
Among the groups studied, a little over 50% were aged 
24 to 50 years. For all age groups for the whole 
sample and for the patients, females outnumber the 
males, except the GT1 - LE6 (greater than 1 to less 
than or equal to 6), GT10 - LE14, and GT 50 age groups 
(Fig. 5.4, Fig. 5.5). Over 60% of sitters belong to the 
24-50 age group, with the females dominating for all 
age groups Fig 5.6. Most of them were mothers taking 
care of their sick children.
Most of the participants were moderately active 
(N=427). About one-third were engaged in light activi 
ties (N=307). There were more women in both activities 
described above. This fact could be related to the 
number of housewives that were surveyed (N=470). Where 
most household tasks fall under moderate activity,some 
of the women had some help from the other female mem­
bers of the households or maids, thus their activities
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TABLE 5.1 AVERAGE SIZE OF THE FAMILY GROUPED
BY MAJOR AGE GROUPS
AGE GROUPS OF 
FAMILY MEMBERS
AVERAGE NO. OF FAMILY MEMBERS
ALL PATIENTS SITTERS
25 YEARS & ABOVE 3 3 3
I
| 18 - 24 YEARS 1 1 1
12-17 YEARS 1 1 1
7-11 YEARS 1 1 1
6 YEARS & BELOW 2 2 2
TOTAL NO. OF FAMILY 
MEMBERS
8 8* 8
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became lighter. Understandably, more males (N = 92) 
than females (N = 79) had vigorous type activities, and 
only the males had strenuous activities (N = 8) (Fig. 
5.7). The patients' activities followed more or less 
the same pattern, with almost 40% of them being 
moderately active and 30% having light activities. The 
same pattern of vigorous and strenuous forms were 
practiced by the males only (N = 5) (Fig. 5.8). As 
with the total sample, and for patients as well, the 
sitters' activity patterns were just about the same ex­
cept that the sitters' moderately active group was more 
(55%) than the total sample (42%) or the patients' 
(38%). Strenuous activities were done by the male sit­
ters only (Fig. 5.9).
The; diseases were grouped into fifteen major 
categories. The first five major diseases ranked in 
the order of decreasing frequency were as follows: 
(1) Neoplasms (N = 237) ; (2) Pregnancy (N = 135); (3)
Circulatory (N = 89); (4) Genito-Urinary (N = 75); (5)
Digestive (N = 32) (Fig. 5.10). Neoplasms were 23% of 
the total number of diseases and includes all types of 
tumors and cancers. Pregnancy-related diseases cover la 
bor and delivery, abortions, hypertension,and includes 
gestational diabetes (13 cases). Circulatory disorders 
cover all heart and valve diseases and heart trans 
plants. Genito-urinary diagnosis included impaired
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functioning of the organs involved, as well as the kid­
neys. Digestive disorders cover all of the gastroin­
testinal tract along with the liver, the pancreas and 
the gallbladder.
Table 5.2 presents the diseases by age and sex. 
Neoplasm among females cover all age groups, with the 
greatest frequency in the 24-50 age group. The Tumor 
Registry reports that cancer incidence is highest in 
the 50-60 age groups in males and in the 40-50 age 
group in females (KFSH, 1987). More females than 
males had circulatory and digestive disorders and 
neoplasms. Genito-urinary and injury-fracture disor­
ders were more common among the males than the females.
Diet Prescription
Most of the diets ordered by doctors for patients were 
regular (N = 530).Calorie-controlled diets rank second 
(N = 53) but were the highest among the special diets. 
It is possible that regular diets were changed to spe­
cial ones after diagnosis have been confirmed but this 
research did not include this aspect. Low sodium diets 
(N = 25) and liquid diets (N = 23) were also ordered in 
relatively high frequency (Fig. 5.11).
Patients who have been hospitalized before this admis­
sion and who were given instruction before on special
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diets total 112 (Pig. 5.12). This represents about 16% 
of patients. Those who did not get any instruction 
were about 84%. Calorie-controlled diets rate the 
highest among those that were instructed (53%). Low 
sodium diets came next with 23% and renal diets ranked 
third with 10% (Fig. 5*13).
Socioeconomic Status (SES)
The Saudis who were surveyed belong mostly to the 
middle class (N = 854; 85%). A small number belong to 
the low socioeconomic group (N = 60) , and 9% were on 
the high list (N = 91) (Fig. 5.14). Socioeconomic 
levels were defined according to the following system: 
ownership of house (3 points); car (2 points); 
refrigerator (1 point); television (1 point); video (1 
point); ability to read or write ((1 point); employment 
of household help (3 points) . A score of 0-2 points 
indicates low socioeconomic scale; from 3-6 points 
denotes middle class; and those who scored 7-12 points 
are considered high on the SES level. Weights of the 
grade points were based mainly on the price of the 
property and the facility with which they were ob­
tained.
Table 5.3 shows the comparison of patients' and sit­
ters' socioeconomic status and statistical significance
219
FIG 5.12 NUMBER OF PATIENTS PREVIOUSLY INSTRUCTED 
ON DIET BEFORE ADMISSION (N = 714)
NOT INSTRUCTED
N-600 (84.0%) NOT KNOWN
/  N*»2 (0.3%)
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FIG 5.14 SOCIOECONOMIC LEVELS OF 1005 PATIENTS
AND SITTERS BY REGION
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TABLE 5.3 COMPARISON OF PATIENTS’ AND SITTERS’ 
SOCIOECONOMIC STATUS AND STATISTICAL 
SIGNIFICANCE
SOCIOECONOMIC
STATUS
PATIENTS SITTERS P-VALUE STATISTICAL
SIGNIFICANCE
LOW 53 (88%) 7 (12%) .0023 S*
MIDDLE 596 (70%) 258 (30%) .0369 s*
HIGH 65 (71%) 26 (29%)
*
.9325 NS**
* S - STATISTICALLY SIGNIFICANT 
** NS - NOT STATISTICALLY SIGNIFICANT
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differences. At P-value set at 0.05, the null 
hypothesis of no significance was accepted for the high 
socioeconomic level of patients and sitters. There was 
no significant difference between the high class group 
of patients and the high class level of sitters. The 
opposite finding was made of the middle and the low 
socioeconomic levels. So for these two groups of 
paired observations, the null hypothesis of no 
significance was rejected. Middle class patients were 
therefore statistically different from middle class 
sitters. Patients who belonged to the low 
socioeconomic group were statistically different from 
sitters of the low category. Most of the sitters of 
patients usually come from the same household, 
however, it is possible that a good number was in­
cluded from those who were relatives but who lived in 
another household, like a married son or daughter, a 
cousin or a mother-in-law.
The highest eight prevalent diseases among the 15 that 
were reported for 714 patients were, investigated to 
find out whether there is any relationship between 
these and socioeconomic levels, or the different food 
groups. These diseases were neoplasms (neo)pregnancy- 
related disorders (preg), circulatory (cir), genito­
urinary (G-U), digestive (dig), nervous system (N-S), 
respiratory (res), and endocrine diseases (end).
224
Table 5.3A presents chi-square tests for significance 
of relationship between the patients' socioeconomic 
status and each of the diseases mentioned above. The 
null hypothesis of no significance was accepted for 
the relationship between genito-urinary, digestive, 
nervous system, respiratory, and endocrine disorders 
and low, middle, and high social class. However, sig­
nificant relationships were found between neoplasms, 
pregnancy and circulatory diseases and socioeconomic 
status. This finding seemed to agree with several 
theories and postulates that a large number of 
"diseases of overconsumption" (Connor & Connor, 1986) 
in particular coronary heart disease, gallstone, cancer 
and obesity and related disorders, may be attributable 
to "life-style factors" (Jensen & Ewertz, 1986,Doll & 
Peto, 198 6) . These arguments seem to justify this
research's finding that there is a probable link be­
tween the way people live (and therefore eat) with 
neoplasms, pregnancy-related disorders and circulatory 
diseases. This needs further study and no definite 
conclusions can be drawn based on this research.
5.2 Anthropometric Measurements
Table 5.4 presents average height and weight of the to­
tal sample by age and sex groups. When compared with 
the NCHS standards (Table 5.4A), it was found that in 
the age group 0 - 1 4  years for both male and female
225
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TABLE 5.4 AVERAGE HEIGHT & WEIGHT OF 1005 
POPULATION BY AGE & SEX
AGE GRP 
(YRS)
HEIGHT (CM) WEIGHT (KG)
ALL MALES FEMALES | ALL I MALES FEMALES
LE1 75.18 73.50 75.81 8.65 8.13 8.84
GT1 - LE6 99.43 99.38 99.48 15.73 16.30 15.09
GT6-LE10 122.84 120.30 124.25 24.41 26.03 23.52
GT10-LE14 | 145.40 149.38 | 141.08 36.63 39.04 34.03
GT14-LE18 155.28 160.29 | 153.22 50.58 53.19 49.21
GT18-LE24 ! 158.05 164.88 ! 155.71 59.84 61.36 59.32
GT24-LE50 157.69 165.62 ! 155.16 66.53 68.70 65.83
GT50 ; 159.33 ; 163.98 I 153.50 66.18 66.98 65.12
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(except GT10 - LE14 years, female), weight for height 
was not significantly different from the US NCHS. The 
same was true of ages GT14 - LE18 years, male? and GT18 
-GT50, female group. The null hypothesis of no sig­
nificance was therefore accepted for the age groups 
mentioned above. The null hypothesis of no sig­
nificance was rejected for age groups GT10 up to LE18, 
female? and for GT18 up to GT50, male. All age groups 
just mentioned had weights that were significantly 
lower than standard.
The total sample's height for age for ages birth up to 
LE14, males, did not differ significantly from the NCHS 
standard for height/age. The null hypothesis of no 
significance was accepted here. The null hypothesis 
was rejected for all age groups from age 10 down to 
greater than 50 years old for both males and females 
(except for the GT 10-LE 14 males) where height for age 
were significantly lower than standard. Heights from 
LE 1 up to LE6 age groups were higher than standard 
but the association did not achieve statistical sig­
nificance.
Patients' weight for height and height for age were 
also studied separately from sitters. Patients' mean 
weight for height and height for age did not differ 
very much from the total sample when compared with the
229
NCHS standard (Table 5.4B). The same age and sex 
groups that were not statistically different from the 
standard for the total sample were also the same groups 
that were found to be not statistically the same for 
patients. So were those groups that were found to be 
statistically different from the standard, for both 
weight for height and height for age.
The older age and sex groups for sitters beginning from 
GT 14 - LE 18, up to GT 50, females, were the only ones 
that were compared with the NCHS (Table 5.4C). There 
was no male sitter from GT10 - LE14 and only one female 
in the same age group. The null hypothesis of no sig­
nificance was accepted for ages GT14 up to age 24 for 
both male and female, and for age groups GT50, female. 
Weight for height for these age and sex groups did not 
differ significantly from the US NCHS. For the other 
age and sex groups, GT24 - LE50 both male and female, 
and GT50, male, the null hypothesis of no significance 
was rejected. The males, from age greater than 24 up 
to greater than 50, had significantly lower weights for 
height, whereas the GT24 - LE50, female group had a 
significantly higher weight for height than the US 
standard.
Height for age of sitters for the age group GT 14 - LE 
18, male, and GT50, female did not differ significantly
230
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from the standard. It is possible that the association 
observed for these two groups was small just because 
the samples were small, 2 and 14 respectively. Since 
the P-values of the results for these two groups were 
greater than 0.05 (alpha), the null hypothesis was ac­
cepted. Heights for age for the age and sex groups 
from GT14-LE18, female, up to GT50 male, were found to 
be significantly lower than standard. Patients' 
anthropometric measurements did not differ markedly 
from sitters (Tables 5.5 and 5.6), except for weight 
for height in the GT14 - LE18, male group and the 
height for age for the GT18 up to LE50 male groups 
where significantly different results were obtained. 
(Table 5.6A). Male sitters of the GT14 - LE18 group 
had significantly lower weights for height than the 
male patients. Also, male sitters of the 18 up to less 
than 50 group had significantly lower heights for age 
than the male patients.
The general trend is for the younger Saudis from birth 
up to 14, (except GT10-LE14 females) to have weights 
for height and heights for age that are comparable to 
the NCHS standards. This is an improvement over two 
studies done 5 to 8 years ago by Al-Othaimeen and co­
workers that were reported in 1988. One study that 
as done on infants and children up to 3 years of 
age reported significantly different figures from the
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TABLE 5.5 COMPARISON OF AVERAGE HEIGHT OF 714
PATIENTS AND 291 SITTERS
HEIGHT (CM)
------------- I----------------
(YRS)
—
ALL PTSr
.......  . ... —
ALL
-■ -  i
ALL MALES FEMALES I
& STRS.** PTS* SIRS** PTS* STRS.** PTS* STRS** |
j
! LE1i
j
75.18 75.18 73.50 75.81
i
i
ii!
I GT1 - LE6
i
i
99.43 99.43 99.38 99.48
i1
l
\
I GT6-LE105 122.84 122.84 120.30
j i 
124.25 j i
i : 
! !:i
GT10-LE14
I
145.40 145.42 145.00 149.38 0.00 140.73
1
145.00 I
I
. i
i
i GT14-LE18i
I1
155.28 155.52 154.58 160.17 161.00 153.19
l{
153.30 |
I
!
I GT18-LE24
iiI
158.05 158.57 157.38 165.12 164.20 155.24
j
156.16 ]
I GT24 - LE50
iI
157.69 157.61 157.84 166.77 163.82 154.87 155.70 !
I
I
I
| GT50 159.33 159.58 157.76 164.16
.
162.22 153.17
i ;>
154.89 |
;;i
* PTS. - PATIENTS ** STRS. - SITTERS
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TABLE 5.6 COMPARISON OF AVERAGE WEIGHT OF 714 
PATIENTS AND 291 SITTERS
I AGE GROUP
WEIGHT(KG) !
i
(YRS)
1i1
ALL PTS* ALL ALL MALES FEMALES
& STRS**
*
PTS. STRS.** *PTS. STRS.** PTS* STRS.** j
I
!
i LE1
I1
8.63
ij
8.65 j
i
8.13 8.84
!
.
. .J!
| QT1 - LE6 15.73 15.73 16.30
|
15.09 |
!
I
i
! GT6-LE10 24.41•
j
24.41 ii
26.03
! | 
) 23.52 I
i !
| QT10-LE14 36.63 36.49 40.00 39.04 0.00 33.48 40.00
|
| GT14-LE18
Ii
50.58 49.53 53.72 54.81 48.50 46.89 54.76
!i
1 GT18-LE24
I
! 59.84
ii
60.03 59.59 59.39 67.10 60.36 58.28
| GT24 - LE50 66.53j 66.09
■
-
67.30 67.90 69.95 65.56 66.35
i
'
| GT50
i
66.16
i
I
65.30 71.52
,
66.93
.
67.44 63.01
i
74.14
*  PTS • PATIENTS ** STRS - SITTERS
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NCHS for 0 - 1  year, male, for weight for height and 
for the 2 - 3  year olds for height for age. The other 
study was done on children up to six years of age 
reported no significantly different figures for weight 
for height for all age and sex groups. But height for 
age figures were all significantly lower than NCHS.
This research points out the fact that the present 
breed of Saudi children have better opportunities now 
for linear growth and development than their counter­
parts 5 to 10 years ago. This could be attributed 
mainly to availability of food supplies (due to income 
from oil), improved standards of education about infant 
feeding practices, including sanitation. This trend was 
not true of the female adolescent children aged GT10 
up to LE18 whose weights and heights were still sig­
nificantly lower than the NCHS standard. All the adults 
heights were likewise significantly lower than NCHS.
Like most studies on infants and children up to 12 
years (Abdullah, 1984; Al-Othaimeen, 1988, 1988;
Rasheed, 1989), mean weight values were better than 
height. This research found this to be true up to 18 
years for males. After 18, the men's weights were sig­
nificantly lower than the standard. Females'mean 
weight values compare well up to 10 years of age. 
Beyond 10 up to 18, the girls' weights did not compare
237
well with the NCHS. After 18, the women started to 
grow heavier with age with a peak period between 24 to 
50 years where significantly higher figures were found. 
This trend follows the general pattern one observed in 
most national surveys carried out in different 
countries notably the Health and Nutrition Examination 
Survey (HANES) (1974). More women than men were over­
weight and the frequency increased in older groups of 
both sexes, although the older groups of women were 
shown to be the only ones that were overweight in this 
study.
5.3 Food Habits
Regional Characteristics 
Meals and Snacks
The meal that was eaten in greatest frequency was lunch 
(99%), followed by dinner (98.5%) and then breakfast 
(95%).Among the in-between meals or snacks, the popula­
tion ate more afternoon snacks (34%) than morning 
snacks (31%). Only 12% ate the bedtime snacks. The same 
pattern of eating was observed in all the regions of 
the study group except in the north where more morning 
snacks were eaten (28%) (Fig. 5.15). This is probably 
due to the cold weather in that region. Meals and 
snacks were usually eaten at the same time for all the 
sample and for each of the regions studied. There were
238
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slight differences noted in breakfast for the north and 
the foreigners. They usually had breakfast at 0800 in­
stead of the usual 0900 hours for all. In the eastern 
region, bedtime snack was earlier at 2200 hours. 
Table 5.7 shows the time for the rest of the meals in 
each of the regions where lunch was eaten at 1400 
hours, dinner at 2100, morning snack at 1100 hours, af­
ternoon snack at 1700, and bedtime snack at 2300 hours.
Attendance at Parties and Eating Out
About 80% of the population reported attending parties. 
Parties in the Saudi culture are a grand affair. An 
ordinary celebration would have a table full of dif­
ferent dishes with a whole roasted lamb at the center 
table. Parties celebrating marriage ceremonies last 
for 2-3 days, where each day 10-15 lambs are 
slaughtered, plus large servings of an array of 
elaborate dishes of numerous concoctions, from saucy 
meat dishes to rich and colorful pastries and other 
desserts. The regions had almost the same percentages 
ranging from 74% in the east and 82% in the north. 
Most of them attend a party at least once a month (19% 
to 28%) . Some attended once a week (7% to 21%) and 
some went occasionally (2% to 13%) (Fig. 5.16).
Fig 5.17 shows the percentage of those who patronized 
public eating places. As a whole, only 32% ate in
240
TABLE 5.7 COMMON TIME FOR MEALS BY REGION
MEALS
&
SNACKS
R E G I O N i
AVERAGE j 
N=1005 |CENTRAL
N=484
EAST
N=152
FOREIGN
N=15
NORTH
N=39
SOUTH
N=130
WEST
N=185
BREAKFAST 0900 0900 0800 0800 0900 0900 0900
LUNCH 1400 1400 1400 1400 1400 1400 1400
; DINNER 2100 2100 2100 2100 2000 2100 2100
'
AM SNACK
i
i
1100 1100 1100 1030 1100 1100 1100
| PM SNACK 1700 1700 1700 1700 1700 1700 1700
i
| HS SNACK
i
2300 2200 2300 2300
.
2300 2300 2300
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restaurants, with a range of 21% to 40% for all the 
regions, with the foreigners leading by 40%. The south 
reported 21% to be eating outside. The highest fre­
quency for eating outside once a month was noted in the 
east (13%) and among the foreign nationals (13%). The 
zero that was reported in the north means that some who 
ate outside ate less frequently than once a year.
Types of Dishes Served
The participants were asked about the types of dishes 
that were usually served at home: whether they were
one-meal dishes, or separate, individual dishes (as 
meat, vegetable, rice, etc.), or both of the above. 
The whole population reported 53% serving both 
types,with one-dish meal (24%) favored more than 
separate dishes (19%). The same pattern of serving 
dishes was true for the regions studied (Fig. 5*18).
Salt and other Condiments
Understandably, the most used condiment was salt, used 
by 95% (in the east) to 100% in the south (Fig 
5.19). Salt was used generously in the cooking and on 
the table. One evidence of this is their love for 
gibna beida (salty cheese made originally from goat's 
milk). Next to salt was lemon. While foreigners used 
them moderately (73%), the Saudis used them all the 
time (86% to 93%). Lemon was squeezed over almost all
244
FIG
 
5.1
8 
TY
PE
S 
OF
 
DI
SH
ES
 
SE
RV
ED
 
AT 
HO
ME
 
WI
TH
 
ME
AL
S 
BY 
RE
G
IO
N
Bii
8 8 8 8 8 8 9 8 8 S °
30VlN30y3d
245
CE
NT
RA
L 
EA
ST
 
FO
RE
IG
N 
NO
RT
H 
SO
UT
H 
W
ES
T 
TO
TA
L
TY
PE
 
OF
 
DIS
HE
S 
BY 
RE
GI
ON
FIG
 
5.1
9 
CO
ND
IM
EN
TS
 
US
ED
 
IN 
CO
OK
IN
G 
BY 
RE
G
IO
N
cc
aCL
U!
8
UJ
§
UJ
3
CO
UJ
S5
□
Xo
c^ft"
i V v V v A^VV^V\^'77\
)OC-X-X.>s
e» ESias
g K X X X X~X~X~X'~X' X~Xa
Vj¥&Z////Z/Z/////////////////////////
rrrr,
feY77777'77/,
CO
yjzzzztfy/Z7777Z7/y///:v/yy7///.IX
■t&toeais&t
“Jrt.
vzzzzzzzzzzzzzzzzzzzzzS^^^^^^^^^zzzz
<XXXxX^xx><^><Xx^^^^X^xx>o<xxxxx>
’sT—'rZXZX
z
o
UJccs
fcfr^ 4^ WiB
I
8 Y7777777Z7777,
X P
iZZZZZZZZZZZZZZZZZZZZZZzZc.
8 8 8 8 8
3 D V lN 3 0 H 3 d
? oCO 8
246
CO
ND
IM
EN
TS
 
US
ED
 
BY 
RE
GI
ON
the dishes on their plates. It was in their salads, 
marinades and fruit drinks. Even with their propen­
sity for spicy taste, the Saudis used pepper (76% to 
85% and garlic (62% to 80%) in moderation. Only 39% to 
59% used chili. Soy sauce was an unknown entity.
Meat and Other Protein Foods
The most commonly used meat was lamb, (92%-100%). Next 
in popularity was chicken (87% to 97%). These were the 
only sources of animal protein along with fish until 
beef and veal came with oil discovery. Shrimps were not 
easily available so were not common (23% in the north 
and 57% in the central region) (Fig. 5.20).
Saudis used cheese a lot (88% in the east to 97% in the 
central region). Eggs, which foreigners used more often 
(93%) were not as popular as cheese, but Saudis used 
them all the time (85% to 93%). A breakfast food item 
that is typically Saudi, and Middle Eastern for that 
matter, is foul (dish made from dried or canned broad 
beans sauteed in tomatoes and olive oil). Arabic bread, 
gibna beida (white cheese), and olives usually accom­
panied the eating of foul for breakfast.
Lamb liver was also used in regular frequency (80% to 
92%) , but cold cuts were almost unknown (1% to 10%) 
(Fig. 5.21).
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Fruits and Vegetables
Cooked and raw vegetables were used in almost the same 
frequency (94% to 98% cooked, 95% to 98% for raw) . 
Fruits were just as important and used regularly (95% 
to 98%). Canned fruits were used but not as often (33% 
to 46%) and so were dried fruits (26% to 35%). Canned 
and dried fruits were not as easily available and not 
so well known (Fig. 5.22).
Rice and Starches
Most southerners used rice (98%), the other Saudis eat 
it a little less frequently (94% to 98%) (Fig 5.23) . 
Potato intake ranked next (85% to 96%), followed by 
macaroni (79% to 92%) and spaghetti (74% to 87%). Local 
starchy dishes such as Jareesh (used by 61% to 78%) , 
Markook (66% to 82%), and Goursan (61% to 80%) were not 
as popular. Jareesh is made from crushed whole wheat 
cooked with sour yogurt. Markook and Goursan are made 
from whole wheat flour and water and rolled like a pie 
shell and consumed with vegetables and meat stew.
Everybody liked arabic bread (flat, unleavened bread), 
including the foreigners. From 95% to 100% used it. 
Other kinds of breads were consumed such as samoli 
(like hot dog roll, used by 83% to 92%),sliced or 
american bread (61% to 77%), and rolls (hamburger bun, 
used by 60% to 77%).Other breads (3% to 6% consumption)
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consisted of french, filipino roll (hamburger bun 
rolled in bread crumbs), tamies (thick, unleavened 
bread with ghee and sesame seeds) , and bour (whole­
wheat unleavened bread) (Fig. 5.24).
Fats and Oils
The participants were asked about whether they used fat 
in general. Those from the south were the heavy users 
(70%) and the north the least (59%) . Olives was 
favored over the rest, with 80% to 90% usage. Corn oil 
(67% to 82% consumption), olive oil (62% to 85% usage), 
gishda (local cream, 72% to 81% usage) , ghee (46% to 
80% consumption), and tahina (sesame seed oil, used by 
65% to 76%) were also consumed. Butter was low on 
their list with 49% to 74% usage (Fig. 5.25).
The fats used were classified as saturated (SFA) and 
unsaturated (PUFA)(Fig. 5.26). As a whole, the Kingdom 
has a higher intake of PUFA (53%) than SFA (40%). This 
seemed to be the trend for all the regions, except for 
the eastern region where the intake of SFA was slightly 
higher (49%) than PUFA (46%) . The north had the 
highest ratio of unsaturated to saturated fat, 2.2:1.
Milk and Dairy
Laban (buttermilk) was the most popular dairy product 
used (95% in the north), next was yogurt with 90%
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consumption also in the north. Fresh cow's milk was 
fairly moderately being used with 86% from the central 
region as highest consumers. Goat's milk was consumed 
by 41% in the north. The least used were camel's milk 
and milkshake (7% each) (Fig. 5.27).
Tea Drinking
The highest average number of cups of tea that was 
drunk per day was reported in the north - 4 regular 240 
milliliter cups. Ninety-five per cent from the south 
puts sugar in their tea. Three cubes of sugar was the 
highest average number that was mixed in their tea and 
reported by the north, south, and west. Some put lemon 
in their tea (13% to 57%). Milk in their tea was also 
common (53% to 77%). Arabic coffee is not as popular 
anymore as it was in the old days when the menfolk 
met after sunset to drink coffee to discuss current af­
fairs. Between 70% to 78% still drank arabic coffee 
usually mixed with cardamon and no sugar. Two cups of 
arabic coffee was the average number that was being 
drunk in the Kingdom (Table 5.8).
Sweets
Visitors to the Middle East have noted their propensity 
toward sweet foods (Grivetti, 1975). Regional 
preferences were asked about consumption of cakes,
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pies, puddings, cream caramels (custard) and ice cream 
with meals or between meals. A greater percentage ate 
them between meals (up to 72%) than during meals (up to 
52%) (Fig. 5.28).
Fruit Juices and Carbonated Drinks
Different types of juices and other beverages were con­
sumed in large quantities. The fruit drinks and 
beverages were consumed more between meals than during 
meals. A number of carbonated beverages were used as 
follows: Pepsi-cola (69%), 7-Up (56%), Mirinda (65%),
Vimto (a colored sweet drink, 62%). Saudis drank sen­
sibly - the highest percentage of consumption of these 
drinks came from canned juices between meals (80%). 
Non-alcoholic beer was consumed by a small number (17%) 
(Fig. 5.29).
“Junk Foods”
Items that some people did not classify as food had 
been surveyed. Figure 5.30 grouped chewing/bubble gum 
with sweet biscuits, soda crackers, potato chips, 
cheese curls, chocolates, and candies. Sensible eaters 
would classify these food items as "junk." However, 
they were included in this research to see the extent 
to which the country has been exposed to Western food 
habits. The highest consumption was reported for sweet
260
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biscuits (76% in the east) and the lowest for cheese 
curls (13%) . Bubble gum consumption was also on the 
high list (74% by urban central region).
5.4 Food Habits and Socioeconomic Status and their 
Statistical Significance
Meals and Snacks
As far as meals and snacks eaten are concerned, the 
null hypothesis of no significance was accepted for the 
relationship between socioeconomic (SES) levels and all 
meals and snacks except for breakfast for all the 
sample and for the sitters and the bedtime snack for 
all (Table 5.9). For the three cases just mentioned, 
significant chi-square values were obtained when SES 
was compared with the habit of eating meals and snacks. 
The high SES group were not as good in eating break­
fast as the middle income group. All those that belong 
to the low class level ate breakfast as a rule. The big 
disparity in the eating of the meals was also shown in 
the evening snack. This time the proportion was 
reversed. More of the high class groups ate bedtime 
snacks than either of the middle or low income 
group.The low income group hardly ate any bedtime 
snacks (0% to 4%) . This trend of eating could be at­
tributed to a habit that is part of a lifestyle brought
264
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on by easy and comfortable living (high finance, in­
creased material goods, maids, fast cars, varied social 
affairs) . The high class member who had an extended 
business meeting the night before usually woke up late, 
went off in a hurry to the office and had a cup of 
coffee there. Lunch was taken late at 1400 hours, din­
ner was taken at 2100 hours. The eating of bedtime 
snacks was again dictated by the lifestyle as when 
guests stay late and food had to be offered as part of 
the custom.
The father or head of the family usually sets the pace
and quality of life. For the low class group, breakfast
was an important meal and had to be taken because work
had to be done somewhere early. There was not much
control over time and the day's activities were regu­
lated, even time for meals and for bed. The low-income 
group did not have that many social duties to fulfill 
and did not need to eat food before going to bed.
Parties and Eating Out
Table 5.10 shows statistically significant figures for 
the relationship between attending parties and eating 
outside and socioeconomic groupings.lt was only for the 
patient group that the relationship did not reach sig­
nificance. It could be that the patients'disease condi­
tion did not permit them to attend social gatherings.
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So the null hypothesis of no significance was rejected 
for all the cases except one. Here again, as in the 
previous discussion on meals and snacks, lifestyle as­
sociated with more money and opportunities dictated the 
trend toward attending parties and eating outside. The 
richer a Saudi was, the more activities he had, the 
more people he dealt and socialized with and enter­
tained.
Salt and Other Condiments
To enhance the taste of food, a number of ingredients 
was used in the preparation of foods and those used on 
the table during mealtimes (Table 5.11). Salt was 
universally used by all the sample and the patient 
group. There did not seem to have an agreement among 
the three social classes of the sitter group regarding 
the use of salt, soy sauce, and chili sauce. The 
higher SES group of the sitters did not use salt at all 
times, 96% as compared to 100% for the low SES group. 
The idea of restricting salt for people with essential 
hypertension or congestive heart failure is well-known 
(Haddy, 1980).There are studies that suggest that in­
creasing affluence is associated with declining coro­
nary heart disease rate in the US (Gordon, 1965, 
Hinkle, 1968, Breslow, 1971). Reasons that were offered 
were better medical care, increased awareness and level 
of knowledge about health matters. Soy sauce, a
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favorite ingredient of oriental dishes was an unknown 
entity to the low SES group but more familiar to the 
high SES group.
The total sample and the patient groups' different so­
cial classes did not differ in the use of salt, so 
values obtained were not significant statisticallly . 
Significant figures were obtained for pepper, soy 
sauce, garlic, lemon, and chili sauce. Increasing usage 
of the last - mentioned condiments go with increasing 
social position, except for soy sauce for the patient 
group.
Fats And Oils
Sitters of different socioeconomic levels use various 
kinds of fat in pretty much the same frequency except 
may be ghee where statistically significant value was 
obtained (Table 5.12). Usage of other fats were not 
statistically significant for the different SES level. 
But when sitters were joined to patients to represent 
the total sample usage of fat, corn oil, ghee, butter, 
olive oil, tahina, and olives varied. For gishda 
(cream) and halawa (sweet cream made from sesame seed 
and sugar), non-significant figures were obtained for 
usage among the whole sample of the three socioeconomic 
levels. The same results were obtained for patients as 
a separate group except that in addition to qishda and
270
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halawa, various use of tahina by the 3 social classes 
also were not statistically significant. The general 
trend was for the whole group's and the patient's 
higher social class to have higher usage of fat except 
for ghee where the condition was reversed. The lower 
socioeconomic class could easily make ghee at home and 
if bought was usually not expensive.
Saturated and Unsaturated Fats
There seemed to be an agreement among the low, 
moderate, and high users of saturated fat within the 3 
groups studied regarding the use of fat except for the 
low users among the sitters where a statistically sig­
nificant figure show differences of low usage among the 
3 socioeconomic levels (Table 5.13). This was also the 
case for the low and high users of unsaturated fat 
among the whole sample and the patients in particular. 
All moderate users of saturated and unsaturated fat 
among the three SES levels of the 3 groups being 
studied across the board did not differ significantly 
in their fat usage.
The general trend was that saturated fats and un­
saturated fats were being used in the same frequency by 
all giroups.
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All the sample groups (overall, patients, and sitters) 
regardless of socioeconomic status used lamb, chicken, 
and liver in almost the same frequency (non-significant 
statistically) (Table 5.14). Other non-significant 
figures were found for veal (sitters), fish (sitters), 
eggs (sitters), foul (patients), and cheese (overall 
and patients). Statistically significant figures were 
obtained for all the three groups and the SES levels 
for beef, shrimps, and cold cuts.
There was agreement among the three socioeconomic 
levels and the three populaton groups regarding the use 
of lamb, chicken, and liver. Lamb was the oldest known 
source of animal protein food in the kingdom and even 
during those times in the pre-oil era when meat was 
scarce. As a consequence, lamb liver was also well- 
known. Chicken came to be used when the Bedouins 
started to settle down and stayed longer in one place 
and had to plant some vegetables and raised chickens. 
Veal came to be used later when the multinationals ar­
rived. Fish was a more popular source of protein among 
those who lived near the coast. For some reason there 
was strong disagreement among the whole sample and 
among patients about the use of eggs, but not among 
sitters. It is possible that some patients have had in­
structions to stay away from eggs because of its
274
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cholesterol content. Non-significant figures were shown 
for cheese among the whole sample and the patients. The 
sitters' three socioeconomic levels did not agree much 
on this, with the lower class using cheese much lesser 
than the intermediate and higher class. Availability 
could be a factor here.
Cold cuts were probably the last source of meat to ar­
rive in the kingdom, so not many people used it. Even 
among the higher class, the percentage was not too 
high. None of the sitters belonging to the lower class 
used it. Beef came along with the arrival of the multi­
nationals, and like veal it was not as popular with the 
natives as lamb, so variations in its use even among 
the different groups and SES levels was commom. Sig­
nificant disagreements among the groups and SES levels 
on the use of shrimps could be easily traced to its 
price and availability, with more people on the high 
class level affording it than others.
Vegetables And Fruits
Statistically significant figures for cooked and raw 
vegetables were found when analyzed for usage among the 
SES levels for each group of the total sample, 
patients, and sitters, except for the patient group 
where statistically non-significant figure was found . 
(Table 5.15) This is not surprising considering that
2 76
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different sectors of the population have easy access to 
these food items than others. Some settled communities 
grew them but nomadic communities did not have that op­
portunity.
There seemed to be closer agreement among the different 
SES levels within the 3 groups being studied regarding 
the use of fresh fruits, canned fruits, and dried 
fruits, except for the total sample for the consumption 
of dried fruit. The high consumption of fresh fruit was 
fairly uniformly distributed among the 3 SES levels for 
all 3 groups of population. The same is true for the 
percentages of low consumption of canned fruits. Saudi 
Arabians eat dates almost everyday, and at anytime 
during the day. Some even prefer the not so-ripe 
variety which is easily picked off a tree. Canned 
fruits were recently introduced in the country and the 
people are beginning to use them. There was a dis­
agreement among the 3 SES levels of the whole sample 
regarding the use of dried fruits as shown by the
statistically significant differences of consumption,
\
with more of the middle class group eating it than 
others.
Starches And Bread
Just like arabic bread, rice was used universally by 
the Saudis. Potato was the acceptable substitute for
2 78
rice. Non-significant figures for these three food 
items for all the 3 groups and SES levels being studied 
was proof of this.
There were disagreements on the use of macaroni, 
spaghetti, Jareesh, Markouk, Goursan, sliced bread, 
samoli bread(hot dog bread), and rolls among all 
socioeconomic levels and within each population groups 
except for the sitter group where non-significant 
figures were found for macaroni, spaghetti, Jareesh, 
and Markouk. Food items that have been introduced 
recently into the kingdom like macaroni, spaghetti, 
sliced bread, samoli and rolls were expected not to be 
used in the same frequency by all, with the more urban 
population having more access to it than others. As 
the consumption of those food items grew, the use of 
local items like Jareesh and Markouk declined. Some 
people from the sitter group were not greatly affected 
by this trend, at least for macaroni, spaghetti, 
Jareesh, and Markouk, as shown by the non-significant 
figures on Table 5.16.
Milk And Dairy Products
Saudi Arabians are a milk - drinking people. In the 
old times goats, camels, and sheep were the only 
sources of milk. With the advent of oil, dairy farms 
increased and cow's milk became more available. New
279
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dairy products were introduced in the market and people 
were just starting to patronize them. It is not 
surprising therefore to find different levels of 
consumption for the milk and dairy as shown on Table 
5.17.There seemed to be similarities in consumption 
levels among the 3 socioeconomic groups of patients for 
cow's milk, the sitter group for goat's milk, and the 
whole sample and patients for laban (buttermilk). 
Non-significant figures support this.
Disparities in values were shown (statistically sig­
nificant) uniformly for the three groups for camel's 
milk, yoghurt, and milkshake. Camel's milk was used 
mostly by the lower class for all groups but more 
marked in the sitter group. The same trend was seen 
for milkshake and yoghurt except that for yoghurt, both 
the low and high class did not have that much liking 
for it. Milkshake was fairly new in the market so the 
SES group belonging to the upper class were the ones 
with access to or even knowledge of it.
Tea And Coffee
Table 5.18 shows how this population, regardless of 
socioeconomic status have absorbed new food habits. 
From among the food items studied - tea with sugar, tea 
with lemon, tea with milk, and arabic coffee, it was 
only in the use of arabic coffee where disparity was
2 8 1
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shown among the three SES levels of patients. It is in­
teresting to note that while the natives were easy to 
absorb new habits, an equally good percentage of them 
were willing to retain old ones. Eighty-nine percent of 
the high class group of patients were arabic coffee 
drinkers. This may be tied up with the observation that 
those belonging to the higher social scale entertain 
more people and therefore drank more arabic coffee than 
the rest of the population.
Cakes And Pastries
As pointed out earlier by Grivetti (1975), middle east­
erns have a propensity toward sweet foods. The 
cheapest form comes from the sugar that they put in 
their tea and the more expensive ones from the rich 
cakes and pastries that come from Lebanese shops. 
Table 5.19 shows statistically significant figures for 
the use of cakes,pies, puddings (mahalabiah) , cream 
caramel (custard) and ice cream whether eaten with 
meals or between meals,for the whole sample, for 
patients and practically for the sitters. Non­
significant figures were shown for the sitter group for 
puddings between meals, cream caramels with and between 
meals, and ice cream between meals.
It would be noticed that among the socioeconomic 
levels, regardless of grouping, those using more cakes
284
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and sweets belonged to the upper level of society. 
This disparity in usage between the rich and the poor 
was statistically significant. The non-significant 
figures for the sitters could be due to the small num­
ber of samples being tested. Cream caramel with meals 
and ice cream between meals were commonly used although 
statistically non-significant.
Juices And Other Beverages
Modern times brought with it the use of canned and 
bottled juices and carbonated non-alcoholic drinks. 
Some were more popular and acceptable than others. 
There was more consumption between meals than during 
meals for all the items studied (Table 5.20). Seven-up 
whether taken with meals or between meals presented 
statistically significant figures for its usage for all 
3 groups studied and across all SES levels. So did 
Vimto (colored, sweet drink) with meals for the whole 
population and patients, Vimto between meals for the 
whole sample and canned juices between meals for the 
sitter group.
The general trend (with a few exceptions) was for a 
higher percentage of drinks taken with meals for the 
middle and upper class than the lower class. The 
reverse was true for beverages taken between meals. 
Seven-up consumed with and between meals did not follow
2 8 6
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this trend. It is possible that- for those who can af­
ford buying these drinks, the best time to drink them 
was between rather than during meals. It would appear 
that drinking these beverages with meals was a luxury 
that only those on the upper bracket of society can af­
ford.
Biscuits And Candies
Among the items on Table 5.21 that had been studied, 
candies and bubble gum show non-significant differences 
of intake by 3 SES levels within each group of sample. 
The other items that were included like sweet biscuits, 
soda crackers, potato chips, and chocolates were all 
products that came with affluence due to oil but showed 
different degrees of acceptance by different groups of 
people on a social scale. Potato chips consumption for 
example was different among the 3 SES level for each 
group studied, sweet biscuit was different among the 3 
social classes of sitters and soda crackers, cheese 
curls, and chocolates were accepted differently by the 
3 SES of the whole sample and the patient group.
Most of the items on Table 5.21 are kidstuff and 
branded "junk food" by some. Many adults consume it all 
the time. Sitters that belong to the lower class may 
not even know that these food items exist. Add to this 
the fact that there were no sitters below 14 years.
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Water Drinking
Saudis drink water after and between meals as a rule, 
but not much during meals. Table 5.22 shows dif­
ferences of drinking water after meals for the total 
sample's three SES levels, with the higher class show­
ing the lowest percentage among the three SES classes. 
This was the trend for all three groups being studied 
but it was only the whole sample's comparison of its 
SES that reached significance. It is possible that the 
higher class drank some other kind of drink besides 
water after meals.
Summary: Food Habit Vs. Socioeconomic Levels
To summarize the result of comparison of food eating 
habit of three socioeconomic levels of each group 
(whole sample, patients, and sitters) and whether they 
were statistically significant or not, it is important 
to note that among the three groups studied, the whole 
sample is the biggest group (N= 1005), and this was 
made up of 714 patients and 291 sitters. Statistical 
significance may be affected by the number of samples 
studied.
There were several points of agreement on the use of 
the different foods by the 3 SES levels. Salt was 
used universally (except may be by sitters); so with
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gishda and halawa? also lamb, chicken, and liver; fresh 
fruits and canned fruits; rice, potato, and arabic 
bread; tea, tea with sugar, tea with lemon, tea with 
milk; pepsi, mirinda, and non-alcoholic beer (with and 
between meals), and canned juices with meals; candies 
and bubble gum; and water during and between meals.
The previous discussion on food habit and socioeconomic 
status showed that the higher the group studied was on 
the social scale, the easier it was for them to avail 
of costly foods like fat, beef, veal, eggs, cooked 
vegetables, and convenience foods and new food products 
that came with oil discovery. Some of them may not be 
an important part of a meal like 7-up, potato chips, 
cheese curls, chocolates, cakes and pastries. Whether 
these food habits affected the patient's nutritional 
and health status is the subject of the next discus­
sion.
5.5 Food Habits and Disease
The discussion of the relationship between food habit 
and disease had been narrowed down to four major dis­
eases namely; neoplasms , pregnancy-related diseases 
cardiovascular and endocrine disorders. Statistical 
analysis had been done using chi-square tests for
292
determining the relationship between food/food habit 
variables and the original eight diseases previously 
discussed here (neoplasm, pregnancy, circulatory, 
genito-urinary, digestive, nervous-sense, respiratory 
and endocrine diseases). Out of these eight diseases, 
four major ones were selected because they were the 
ones that are commonly encountered in the clinical set­
ting and for which several studies have been done in 
connection with their relationship with diet. Statis­
tical significance had been noted for several food 
variables but it was not possible to delineate positive 
and negative correlations. Results of this analysis 
could be found in Appendix 6, (Tables 23-26).
Correlation studies of incidence of the four selected 
diseases with several food items/habits had been done 
and will now be the subject of this discussion. The 
food variables had been listed in the order of increas­
ing significance for both positive and negative as­
sociation. The items with the lowest significance on 
the positive column had the strongest association with 
the particular disease in question, whereas those with 
the lowest significance on the negative association 
column were the food variables with the strongest nega­
tive correlation with the disease. The items on the 
tables that will follow that have the lower numerical 
p-value on top of each list had been selected fpr
2 93
detailed discussion because they were the correlation 
most likely to provide useful information. The results 
given here should be taken with caution and could only 
be regarded as reference for further research and not 
as evidence of causation or as a basis for preventive 
action. Palmer and Bakshi (1983), in their attempt to 
provide the public with interim dietary guidelines to 
reduce the risk of cancers were even finding it dif­
ficult to make definitive statements about the estab­
lishment of causal relationships and the determination 
of offending dietary components.
Neoplasms
Table 5.23 shows food items/habits that were positively 
and negatively correlated with cancers. The strongest 
positive association was with goat's milk and camel's 
milk. These were followed by sweetened beverages 
(Vimto between and with meals), ice cream with meals, 
7-Up with meals, low usage of PUFA and ghee. Except 
for the sweet beverages that were interspersed (Vimto 
and 7-Up) most of the other food items that were posi­
tively correlated with cancers, if taken as one group, 
has animal fat as the common component that may be in­
criminated as the risk factor that was responsible for 
observed incidence of cancer in this study.Jensen and 
Ewertz (198 6) view fat as the single dietary factor 
that shows the greatest number of association—  among
294
TABLE 5.23 CORRELATIONAL ANALYSIS FOR THE ASSOCIATION 
BETWEEN INCIDENCE OF NEOPLASM AND 
FOOD/FOOD HABIT
POSITIVE ASSOCIATION NEGATIVE ASSOCIATION
FOOD/FOOD HABIT P-VALUE (X2) FOOD/FOOD HABIT P-VALUE (X2)
GOAT'S MILK .0004 LEMON .0000
CAMEL'S MILK .0004 CREAM CARAMEL with meals .0000
VIMTO between meals .0006 CREAM CARAMEL bet. meals .0000
VIMTO with meals .0007 SLICED BREAD .0000
ICE CREAM with meals .0026 CHILI .0001
7-UP with meals .0037 CORN OIL .0003 ■
low usage UNSAT FAT .0081 SAMOLI BREAD .0005
GHEE .0160 ICE CREAM between meals .0007
WATER after meals .0249 COOKED VEGETABLE .0030
TEA with sugar .0480 PIES between meals .0080
:i 7-UP between meals .0086
CHEWING/BUBBLE GUM .0102
:1 SHRIMPS .0130
EATING OUT .0133
POTATO CHIPS .0243
j CHICKEN .0276
1 ! SPAGHETTI .0297
I MACARONI .0357
i II MILKSHAKE .0480
1 drinks TEA .0480
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them with cancers of the digestive tract like colon and 
possibly rectum, gallbladder, and pancreas and cancers 
of endocrine target organs like cancers of the breast, 
endometrium, ovary, and prostate.
Among the cancers of the digestive tract, the colon and 
rectum are the frequent sites of cancer development in 
affluent societies (Jensen & Ewertz). The highest in­
cidence rates come from the U.S., Canada, Northwestern 
Europe and the lowest rates come from Africa, South 
America and Asia. Also, the low risk of tumors of 
these sites among Seventh-Day Adventists both within 
(Phillips, et al, 1986) and outside (Jensen, 1983) the 
U.S. supports the notion of a fat-associated risk, as 
this group by religious prescription takes low meat and 
low fat diets. These results of descriptive studies do 
not seem to conform to studies of individual cases and 
control studies done by Dales, et al. (1979) who found 
a weak association between fat and colon cancer when 
the suggested protective effect of dietary fiber was 
considered simultaneously.
This study of Saudi Arabian patients showed a highly 
negative correlation with the use of lemon, cooked 
vegetable and sliced bread and samoli bread (Table 
5.23). Negative correlations with foods containing 
Vitamin C (as in lemon and cooked vegetables) is
2 9 6
consistent with the hypothesis that Vitamin C offers 
protection by blocking the reaction of secondary amines 
with nitrite to form nitrosamines. Nitrosocompounds 
used in curing or salting foods are known carcino 
genics.(Kolonel, 1981) One study found cereal fibre to 
be the most important (Burkitt, 1971) . Another study 
showed the negative association with cereal consumption 
to be readily accounted for by the positive association 
with meat and animal protein (Armstrong and Doll, 
1975).
As for cancers of endocrine target organs, breast can­
cer is the most frequently studied and the malignant 
disease that has shown positive association with fat 
intake in several group surveys (Armstrong and Doll, 
1975; Wynder & Hirayama, 1977; Carroll, 1982; Kolonel, 
1981; Gaskill, 1979; Enig, 1978). Four out of five 
case control studies associated fat intake and breast 
cancer risk. In another study by Phillips (197 5) of 
Seventh-Day Adventists who are vegetarians by religious 
prescription, the frequency of high-fat food intake was 
higher in breast cancer patients than in matched con­
trols. In a study by Hiller, et al (1978), a weak as­
sociation was found in the high compared with low con­
sumers of fat. Lubin, et al (1981) found an increasing 
risk with increasing consumption of fat. These studies 
had been further supported by the observation from
297
studies of Japanese in Hawaii (1978). Others (Bennett 
and Ingram, 1990) investigated the effect of alteration 
in the type of fat consumed on concentrations of female 
sex hormones in serum, in order to find out a possible 
mechanism by which dietary fat may influence the 
development of breast cancer. The change from meat fat 
to fish and vegetable fat decreased the amount of 
estradiol significantly. This finding could very well 
relate to the negative association and probably protec­
tive effect of the use of corn oil, cooked vegetable 
and to a lesser extent, the use of shrimp, found in 
this study of Saudi Arabian patients.
The strongest positive association found in this study 
of Saudi patients was that of cancer and dairy fat 
(goat's and camel's milk). This finding was also ob­
served by a study in England by Stocks (197 0) that 
showed a positive correlation between per capita con­
sumption of dairy fat and breast cancer rates. The 
same trend was also seen in a study in the United 
States (Gaskill, 1979) where the regional consumption 
of milk, an important fat source, was positively as­
sociated with rates of breast cancer.
Circulatory Diseases
It is a fact that the incidence of at least breast and 
colon cancers follows very closely the incidence of
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cardiovascular disease from country to country 
(Crawford, 1986). There was the suspicion that similar 
biological principles operate or that there was a 
parallel between cancer and cardiovascular disease 
epidemiology. There are now enough clues to indicate 
that policies designed to correct the problem of 
atherosclerosis and its consequences are also likely to 
be beneficial for cancer prevention as well.
Table 5.2 4 shows correlational analysis for the as­
sociation between incidence of circulatory disorders 
and food variables. The strongest associations with 
food/food habit recorded in this study were the posi­
tive associations with attending parties, raw 
vegetables, chocolates, sweet biscuit, and cold cuts. 
Negative associations were noted for arabic coffee, soy 
sauce, arabic bread, olive oil, 7-Up with meals.
First on the positively associated food habit variable 
was attending parties. Attendance at parties connotes 
being high on the social scale. Many international 
epidemiological studies support the concept that rising 
affluence is widely regarded as an important causative 
factor in the epidemic of coronary disease that present 
ly afflicts many western industrialized societies 
(Keys, 1970; Medalic, 1973; Garcia-Palmiere, 1970;
Miller, 1958). Jenkins' (1971) review of psychologic
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TABLE 5.24 CORRELATIONAL ANALYSIS FOR THE ASSOCIATION 
BETWEEN INCIDENCE OF CIRCULATORY DISORDERS
AND FOOD/FOOD HABIT
POSITIVE ASSOCIATION NEGATIVE ASSOCIATION I
FOOD/FOOD HABIT P-VALUE (>f) FOOD/FOOD HABIT P-VALUE (X2) j
attending PARTIES .0020 drinks ARABIC COFFEE .0002
i
RAW VEGETABLES
'
.0034 SOY SAUCE .0080
i
!
CHOCOLATES .0140 ARABIC BREAD .0087
i SWEET BISCUIT
j
.0407 OLIVE OIL
■
.0210
1
i
| COLD CUTS
i
■
.0475 7-UP with meals .0450
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and social precursors of coronary disease points to a 
higher social status as being more related to coronary 
disease. One investigator believes (Antonovsky, 1968) 
that the association of coronary disease with status 
may be reversing itself over time. This would argue 
for separate data analyses for specific age cohorts and 
explicit attention to the implications of social class 
in terms of circumstances of life for each generation 
in the location under study.
The positive association of cardiovascular disease with 
raw lettuce, peppers and cucumbers could partly be ex­
plained in terms of its use by Saudi patients of higher 
socioeconomic class. These vegetables are usually im­
ported by the Kingdom and therefore more costly than 
those usually grown locally. The same argument could 
be applied to the positive association with chocolates, 
sweet biscuits and cold cuts. The last three food 
items are also high in cholesterol, which is sig­
nificantly correlated with the incidence and mortality 
from cardiovascular diseases (Shekelle, 1981; Morris, 
1963).
This present survey of Saudi patients show negative 
correlation with coffee (arabic) consumption. This is 
in agreement with the findings of Dauber, 1974; Heyden, 
1978; Murray, 1981; Rosmarin, 1990). Coffee consumption
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has also been linked to an increased incidence of heart 
disease in some studies (Paul, 1963; Jick, 1973; Haf- 
fner, 1985) The negative correlation found in this 
present study of arabic coffee may be explained by the 
relatively small amount consumed (3 cups average) in 
one day and the small sample (57% of 89 cardiovascular 
patients) who were still drinking it. Arabic coffee is 
made from ground unroasted coffee beans and boiled with 
some spices (cumin and coriander) to improve its aroma. 
Some investigators even show that boiled coffee has a 
more significant effect on blood cholesterol levels 
than filtered coffee (Bak, 1989; Arnesen, 1984).
High salt consumption is another area of major 
relevance to blood pressure and hypertension and it is 
so controversial like coffee drinking. This survey of 
Saudi circulatory patients found a stronger negative 
association with salt in soy sauce and a weaker posi­
tive one with cold cuts. These results were more in 
agreement with studies by Reed et al (1981) of the use 
of salt by Japanese men in Hawaii where a significant 
inverse association for systolic blood pressure was 
found, and with that of Lauer et al (197 6) of their 
study of 4,800 school children in Iowa.
Frequent arabic bread consumption was also found to be 
inversely correlated with the incidence of circulatory
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diseases and this association is supported by two big 
CHD study in Honolulu and Puerto Rico (Gordon, et al, 
1981). There was no evidence in these two studies to 
suggest that this inverse relation is due to diversity 
in fat intake.
This ambivalence in the result given here for the Saudi 
study could very well reflect Ahrens' (1986) observa­
tion that a single prescription for a CHD diet (Prudent 
Diet of the American Heart Association - reduced 
saturated fat and cholesterol) for the population as a 
whole is likely to produce responses that differ widely 
from person to person. So far, no one can predict with 
any assurances what changes will occur in an individual 
patient until the appropriate empirical test is ac­
tually performed on that patient. What really ought to 
be achieved is to reduce the amount of cholesterol 
retained in body stores, especially in arterial walls, 
or better yet, to prevent an accumulation from occur­
ring in the first place.
Pregnancy-Related and Endocrine Disorders
Pregnancy-related and endocrine disorders were dis­
cussed as one group. Most of the pregnancy-related 
diseases are obesity and gestational diabetes and en­
docrine disorders were mostly concerned with diabetes.
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Despite frequent assertions of a strong association be­
tween obesity and diabetes mellitus, the nature of this 
relationship remains controversial. As shown by 
several investigators (Berger, 1978; Keen, 1975; Keen 
et al, 1979), a variety of factors may influence the 
expression of diabetes in obese populations, including 
the degree or duration of overweight, racial back­
ground, genetics, and environmental factors. It is one 
of the purposes of this study to establish some kind of 
a relationship, however small, of these two conditions 
and identify some of the dietary factors.
For example, species with large litters increase food 
intake proportionally more than those with small lit­
ters. In rats, their nonpregnant food consumption in­
creases by 100% during pregnancy and approximately 450% 
during lactation (Cripps, 1975). By contrast, a woman 
needs to increase her weight by only 10-15% during 
pregnancy and 20-25% during lactation (NAS, RDA, 1980). 
It is generally assumed that the greater food consump­
tion during pregnancy and lactation reflects maternal 
adaptation to the nutrient drain caused by the fetus 
and later by milk production. Pregnancy and lactation 
are states of physiological hyperphagia that make them 
ideal for experimentation. Unfortunately there are few 
studies available and those that are available have
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major limitations like reduced sample size and/or the 
possibility that intake was influenced by cultural and 
economic factors (Rosso, 1987).
Aside from changes in food intake, pregnancy also in­
duces changes in food preferences, at least in humans, 
the only mammalian species where this phenomenon has 
been observed. A study in a middle-income American 
population (Hook, 1978) found that foods frequently 
craved for were ice cream, sweets and candy, fruits, 
and fish. Aversions focused on red meat, poultry, and 
certain sauces. The single most important change was a 
substantial increase in milk consumption, whereas 
coffee consumption was drastically reduced. Somewhat 
similar changes seem to occur in other populations and 
countries, although in general, national and ethnic 
food habits strongly influence the types of food 
preferred or averted (Dickens, 1971; Hunt, 1977; Bruhn 
and Pangborn, 1971). In this study, statistically sig­
nificant food items found to be positively correlated- 
with pregnancy-related diseases are similar to the 
study done by Hook (1978) with a predominance of sweet 
foods (cream caramel, milkshake, pies, puddings, 7-Up), 
and shrimps, fish, and eggs, and starches (rolls, 
Jareesh, sliced bread, Goursan, Markook, spaghetti, 
macaroni, samoli bread) (Table 5.25). Cow's milk was 
also positively correlated whereas arabic coffee,
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TABLE 5.25 CORRELATIONAL ANALYSIS FOR THE ASSOCIATION 
BETWEEN INCIDENCE OF PREGNANCY-RELATED DISEASE
AND FOOD/FOOD HABIT
1 POSITIVE ASSOCIATION NEGATIVE ASSOCIATION
| FOOD/FOOD HABIT P-VALUE (>^ ) FOOD/FOOD HABIT P-VALUE (X2)
| ROLLS .0000 GOAT’S MILK .0000 |
| CORN OIL .0000 low usage UNSAT FAT .0001
1
! SHRIMPS .0000 CAMEL'S MILK .0003 |
: CHILI .0000 BEER between meals .0008 |
i JAREESH (crushed wheat) .0001 BEER with meals .0062 j
: CREAM CARAMEL with meals .0001 moderate usage UNSAT FAT .0164 j
! CHEWING/BUBBLEGUM .0001 GHEE .0190
j drinks ARABIC COFFEE .0001 VIMTO between meals .0262 |
i SLICED BREAD .0002 PEPSI between meals .0484
| FISH .0002
1 MILKSHAKE .0010 !
| FAT in general .0016 !
1 GOURSAN .0021
i MARKOOK .0034 | |
| SPAGHETTI .0039 ! !
i EGGS .0044 |
: MACARONI .0053 jj
; SAMOLI BREAD .0066 ij
j COLD'CUTS | .0086 ;
i PIES between meals .0090 : ;
: CREAM CARAMEL bet. meals .0090 :;
; COW’S MILK • | .0100 {
: OLIVES i .0120 !i i
.. |
i PIES with meals
I
I .0160
!
i
I
s
• i
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instead of being inversely correlated was listed under 
positive association with these diseases. Goat's and 
camel's milk were negatively correlated. Fat in 
general plus corn oil constitute the fat sources that 
were found to be positively correlated. Rats (Ingle, 
1949) mice (Lemonnier, 1972) and dogs (Romsos, 1978) 
become obese when offered high fat diets ad libitum (up 
to 65% fat) . Although the actual weight of food con­
sumed may be reduced, the greater calorie density of 
fatty foods is sufficient to lead to increased body 
weight and fat deposition (Jen, 1980; Wood and Reid, 
1975).
One of the strongest association found with pregnancy- 
related diseases was with starches or carbohydrate-rich 
food consumption. The excessive calorie intake that 
characterizes the obesity of many individuals has been 
explained as an inability to regulate energy intake in 
accordance with energy needs. It has been assumed that 
the types of food overeaten are randomly selected and 
if there is any tendency to consume excessive amounts 
of any particular type of food, it is due to the avail 
ability, inexpensive, or preferred taste of such foods. 
The last factor would explain in part the preference by 
the Saudi pregnant patients for locally prepared star­
chy dishes namely: Jareesh, Goursan, Markook, cream
caramel,puddings (Mahalabiyah). Although these factors
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may account in part for the overeating that some obese 
individuals demonstrate, recent studies on patterns of 
food intake among the obese and those who suffer from a 
mild depression called seasonal affective disorder 
(SAD) suggest that some obese individuals may be con­
suming too many calories from one particular type of 
food-carbohydrates, and that they are doing so because 
eating such food is associated with positive changes in 
their mood following carbohydrate intake (Wurtman,
1987). Because the foods selected are often also high 
in fat, their consumption does increase the total daily 
calorie intake to levels that maintain an excessive 
weight or cause rapid weight gain. A preliminary study 
by Wurtman and Wurtman (1981) of clinic patients showed 
60% of snacks eaten were carbohydrate-rich. This was 
corroborated by a study by Lieberman (1986) of 32 obese 
carbohydrate cravers who consumed 8'6% of their snacks 
as carbohydrate-rich foods. These individuals tended 
to snack frequently on carbohydrate-dense foods and as 
the results indicated, their behavior may be reinforced 
by the mood changes experienced after such foods were 
consumed.
Table 5.2 6 shows no positive correlation between en­
docrine disorders and food/food habit, but negative 
correlations with olive oil, candies, cakes between 
meals, laban, tea with sugar, and chocolates. This
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TABLE 5.26 CORRELATIONAL ANALYSIS FOR THE ASSOCIATION 
BETWEEN INCIDENCE OF ENDOCRINE DISEASES 
AND FOOD/FOOD HABIT
POSITIVE ASSOCIATION NEGATIVE ASSOCIATION
FOOD/FOOD HABIT P-VALUE (X2) FOOD/FOOD HABIT P-VALUE (X1)
* OLIVE OIL .0001
.
.
CANDIES .0015
CAKES between meals .0020 j
.I
i
! LABAN .0027
ii »t i; i
• i
TEA with sugar .0130
j | CHOCOLATES
! 1
C
M
cno
I !t f! i i 1 i PEPPER .0240
iIi 9 YOGHURT .0280
CREAM CARAMEL with meals .0473
*  None of the food/food habits were significantly positively associated with endocrine disorders.
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result was a reflection of diet instruction being done 
by hospitals in the Kingdom on patients who are mostly 
obese and diabetics. Figure 5.12 (in Chapter 5) shows 
that 16% of patients who were admitted to this hospital 
were instructed on their diets before their discharge 
and the greater percentage of these diets were calorie 
controlled. It would appear from the absence of a 
positive correlation that patients were staying away 
from food or food practice that will aggravate their 
disease condition.
5.6 Nutrient Intakes 
Diet History Method
Table 5.27 shows the nutrient intakes as compared with 
the US RDA (calories, protein, ascorbic acid (vitamin 
C), thiamin (vitamin Bl), riboflavin (vitamin B2), 
niacin, sodium, potassium, calcium, and iron) of 714 
patients by age and sex groups. There was an overall 
increased nutrient intakes for all age and sex groups, 
except for energy, calcium, and iron. Energy intake 
was lower than RDA for age and sex groups GT 6 -LE 10 
(98% RDA), GT 10 - LE 14, male (91%RDA), GT14-LE18,male 
(85%RDA), GT14-LE18, females; and GT24-LE50, females
(99%RDA) but t-tests show non-significant differences. 
Statistically significant low values were seen for 
GT18-LE24, male (75% RDA), GT24-LE50, male (76%RDA), 
and GT50, male (82%RDA). The general trend was for the
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younger males up to 18 years of age to have better 
energy consumption than the older ones. Females of all 
older age groups had acceptable energy intakes.
Calcium intake was lower than RDA for the age and sex 
groups GT14-LE18, females (93% RDA), and GT18-LE24, 
males (95% RDA) . Both values were not statistically 
significant.
Iron intake was lower than RDA for the age and sex 
groups GT14-LE18, females (93% RDA), but not statisti­
cally significant, and for the LE 1 group (64% RDA) 
which was statistically significant.
Twenty-Four Hour Recall Method
Table 5.28 shows percentages of US RDA of nutrients of 
714 patients by age and sex groups using the 24-hour 
recall. All age and sex groups had greatly reduced 
energy intake (from 46% to 68% RDA) that was statisti­
cally significant except the LE 1 group which had good 
energy intake (101% RDA) . The only age and sex group 
that had a lower than RDA value for protein was the 
GT50 males (90% RDA) but it was not significant .There 
were lower values than RDA for vitamin C for the age 
and sex groups LE 1 (67% RDA), GT10-LE14, females (77% 
RDA), GT14-LE18, females (84% RDA), GT18-LE24, males
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(83% RDA), GT24-LE50, females (98%), GT50 males (89% 
RDA) , and females (83% RDA) . All the values were not 
statistically significant. Statistically significant 
lowered values for niacin were those for the age and 
sex groups GT1-LE6 (82% RDA), GT18-LE24, males (85% 
RDA), GT24-LE50, females (91% RDA), GT50, males (80% 
RDA). There were lowered values for other age and sex 
groups for niacin but they were not statistically sig­
nificant. Thiamin and riboflavin intakes were above
RDA for all age and sex groups.
Sodium intake was significantly higher than RDA for all 
age and sex groups. Potassium intake for GT18-LE24, 
females (85% RDA), GT24-LE50, females (93% RDA), and
GT50, females (85% RDA) was significantly lower than 
RDA. Statistically significant intake for calcium were 
noted for age and sex groups GT1-LE6 (75% RDA) , GT14- 
LE18, females (66% RDA), GT18-LE24, both males (62% 
RDA) and females (71% RDA), and GT24-LE50, both males 
(81% RDA) and females (93% RDA) . Almost all age and
sex groups had iron intake lower than RDA except for
the GT14-LE18, males (106% RDA). Iron intake was 
statistically significant for age and sex groups LE 1 
(41% RDA), GT1-LE6 (62% RDA), GT10-LE14, females (58% 
RDA), GT14-LE18, females (62% RDA), GT18-24, females 
(66% RDA), GT24-LE50, females (63% RDA); GT50, for both 
males (79% RDA) and females (72% RDA).
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One-Day Dietary Record Method
Table 5.29 shows percentages of US RDA of nutrient in­
takes of 714 patients by age and sex groups using the 
diet record method (one-day) . All age and sex groups 
had statistically-significant energy intake (41% to 64% 
RDA) lower than RDA except the LE 1 age group (123% 
RDA) .
Vitamin C intake was lower than RDA for some age and 
sex groups, but they were not statistically sig­
nificant. Thiamin intakes were above requirements for 
all age and sex groups. Riboflavin intake for the age 
and sex groups GT18-LE23, males (80% RDA) and GT24- 
LE50, males (85% RDA) were significantly lower than 
RDA; GT14-LE18, females had non-significant figures 
lower than RDA. All other age and sex groups exhibited 
higher than RDA intake for riboflavin. Niacin intake 
was statistically lower than RDA for age and sex 
groups GT18-LE24, males (68% RDA), GT24-LE50 males (67% 
RDA) , GT50, for both males (78% RDA) and females (74% 
RDA) .
Potassium intake that was statistically lower than RDA 
was shown for age and sex groups GT14-LE18, females 
(73% RDA), and GT50, females (74% RDA). Calcium intake 
was lower for all age and sex groups except LEI (108% 
RDA) and GT24-LE50, females (102% RDA). Statistically
315
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significant values for calcium intake lower than RDA 
was shown for age and sex groups GT1-LE6 (80% RDA), GT 
14-LE18, both males (70% RDA) and females (52% RDA), 
GT18-LE24, both males (60% RDA) and females (80% RDA), 
GT24-LE50, males (73% RDA), and GT50, females (80% 
RDA) . Iron intake for the diet record method has the 
GT10-LE14, male (106% RDA) group with the highest cor­
relation with RDA. All other nutrent intake for the 
rest of the age and sex groups were lower than the RDA. 
Statistically significant intake was observed for the 
following age and sex groups: GT1-LE6 (51% RDA) ,
GT14-LE18, both males (58% RDA) and females (48% RDA),
GT18-LE24, both males (72% RDA) and females (59% RDA),
GT24-LE50, both males (79% RDA) and females (55% RDA),
GT50, both males (78% RDA) and females (71% RDA).
Discussion
Nutrient Intakes Obtained Through Diet History
The discussion of the adeguacy of nutrient intakes by 
the patients studied was based on mean values calcu­
lated using the diet history. This method usually shows 
the patient's pattern of food intake and one that is 
not too influenced by the diagnosis or diseased state, 
which the other two methods may be subjected to (24- 
hour recall and diet record). Morgan, et.al. (1978) 
found a high correlation between diet history and the
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24-hour recall and diet record. They also found that 
diet history estimates of group intakes was slightly 
higher than the 24-hour recall and diet record as was 
also found by others (den Hartog, 1965, Rasanen, 1979, 
Young, et.a. 1952). This accounts for the consistently 
higher values found in this study of Saudi patients 
when the diet history method was assessed.
Judging from the results of estimation of mean nutrient 
intakes of Saudi patients using the diet history 
method, all nutrients studied were adequate or present 
in greater amounts than the standard except for energy 
intakes for the early school age group, and the teen 
age groups for both male and female but values did not 
reach significance. All the male groups from early 
adulthood on to old age group had lower energy intakes 
that were statistically significant. The present pre­
school children even fared better than children of the 
same age group who were studied earlier (Al-Othaimeen, 
1988, 1988) by reporting higher than RDA intake for
energy.
The lowered energy intakes for male adults could be ex­
plained by the postulation of some investigators that 
height/ weight standards used to establish them were 
too high (Waterlow, 1977) and may not be a realistic 
one for this population. Also, the 19 89 US RDA which
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was the standard used in this survey selected actual 
weights rather than arbitrary ideal weights used in the 
1980 edition based on the second National Health and 
Nutrition Examination Survey (NHANES II) (Honsen, 
1989). The shift from ideal to actual weights produced 
changes in the reference heights and weights only for 
those who are 19 years or older, where higher body 
weights of 2 to 10 kg. and heights from 1 cm. more to 5 
cm. less were seen. The higher body weights produced 
higher recommendations for energy, protein, thiamin, 
riboflavin, and niacin.
Recommendations for energy intake were estimated for 
reference individuals by, first, deriving values for 
Resting Energy Expenditure (REE) from the 1985 equa­
tions of the Food and Agriculture Organization of the 
United Nations, and, second, multiplying REE by ap­
propriate activity factors (Honsen, 1989) . Activity 
factors used were 1.50 to 1.67. This may be ideal for 
normal adults, but for hospitalized patients, even for 
ambulatory ones, activity factors allowed were between 
1.1 to 1.3 (Long, 1979). The RDA used was then too 
high for this population of Saudi patients.
High intakes of protein, Vitamin C, thiamin, ribo 
flavin, niacin, calcium and even iron could only be ex­
plained in terms of increased food supply and variety
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of food choices due to improved economy and lifestyle 
that occured due to affluence. Intake of sodium and 
potassium were too high, accounting for the use of 
too much salt which is true of the typical Saudi diet 
and consumption of fruits and vegetables. Added to 
this is the fact that the new RDA's are estimated min­
imum requirements (EMR's) and do not allow for hot 
climates (like that of Saudi Arabia) that cause 
prolonged losses from the skin through sweat (NAS, RDA, 
1989).
The other significantly low figure reported was for 
iron intake for the LE 1 age group. This finding is 
in agreement to the findings of two studies by Al- 
Othaimeen (1988, 1988) of preschool children. The
reason for this is the low content of iron in milk and 
the rarity of iron-fortified, commercially prepared in­
fant foods and supplements.
Methodologic Comparison of Nutrient Intakes: Diet His­
tory Vs. 24-HOur Recall Vs. Diet Record
A review of Tables 5.27, 5.28, and 5.29 shows the poor 
agreement among the nutrient values estimated using 
three different methods. Intakes of sodium and thiamin 
were the values where there was close agreement, and to 
a lesser extent for protein, and riboflavin. The
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consistently poor agreement of diet assessment methods 
with one another, even under the best conditions, sug­
gests that there may be serious limitations to the ac­
curacy expected from dietary survey methods (Hebert,
1988). The high level of standard used in the collec­
tion of data, analysis and interpretation of results of 
the present study cannot be overemphasized. It is just 
that agreement among dietary methodologies is difficult 
because of variation in individual's day to day intake, 
and this variation is observed even within a 
homogeneous population (Lauer, et. al, 1978).
One of the objectives of this research was to quantify 
patients consumption of dietary items. It is of course 
not possible to be certain that the estimates of con­
sumption derived from any of the methods used correctly 
reflect the actual food intake of the groups studied. 
An effort was made to be as near as possible to doing 
this by employing three methods in estimating the 
patients' intake. Block (1982) suggested that it is 
possible to obtain similar results using a diet history 
and recall methods. Stevens (1963) found the mean 
values given by history and recall to be similar for 
most nutrients. Young (1982) studied different groups 
(children, pregnant women and older persons) and found 
higher intakes for the history method for the first two 
groups and gave inconsistent results for the two
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methods. Freudenheim (1987) observed that mean intake 
for a group can be estimated using one day diet record 
or one 24-hour recall, provided that a sufficiently 
large group is sampled. Young (1952) studied 500 sub­
jects and concluded that a 24-hour recall provided es­
timates of intake within 10% of the estimate using a 
seven-day record. The differences were greater than
10% up to 17% if a one-day or three-day record is used.
It is beyond the scope of this research to determine 
which method is the best in assessing the groups' 
nutrient intakes. Many studies in the literature have 
been included to support our contention that it is best 
to use several methods to know past diet through cur­
rent and recalled dietary habits. It is of particular 
importance that quite similar results emerge from inde­
pendent studies in different populations using dif­
ferent methods for obtaining information on dietary 
habits. This strengthens the significance of the 
results.
Laboratory Measurements
Biological markers can be used to assess the crucial 
problems of bias in dietary studies (Isaksson, 198 0) . 
Our data used serum albumin values (Table 5.30) to 
determine sufficiency of protein or calorie intakes. 
There seemed to be no indication of this and albumin
322
TABLE 5.30 PERCENTAGES OF STANDARD OF SERUM ALBUMIN
BY AGE AND SEX AND t-TEST
AGE (YEARS) AND SEX SERUM ALBUMIN (9/dl)
PER CENT 
STANDARD
i
t-TEST j
i
LE 1 4.04 155 s !
GT 1 - LE 6 4.21 135 s !
GT 6 - LE 10 4.13 118 s
GT 10 - LE 14
MALE 4.12 118 s
FEMALE 4.08 117 s
GT 14 - LE 18
MALE 4.27 122 s
FEMALE! 4.13 118
I
s
GT 18 - LE 24
MALE 4.25 121
I
S
FEMALE
I
4.02 115 S I
| GT 24 - LE 50
MALE! 4.13 118
I
S
FEMALE 3.80 109 S
GT 50
' MALE 3.82 o CD s
i
FEMALE 3.85I I 110 s
323
values computed were all higher than standard values 
for each age and sex groups. The same was true for 
hemoglobin values (Table 5.31) which could be an in­
direct measure of iron intake and the presence of 
iron-deficiency anemia. Whereas low values were 
reported for hemoglobin for age and sex groups GT10- 
LE14, males (94% std), GT14-LE18, males (99% std), 
GT18-LE24, males (98% std), and GT50, males (96% STD), 
these values were not statistically significant.
None of the laboratory results found could give any 
conclusive support for the dietary findings, regardless 
of method used.
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TABLE 5.31 PERCENTAGES OF STANDARD OF HEMOGLOBIN
BY AGE AND SEX AND t-TEST
AGE (YEARS) AND SEX HEMOGLOBIN(fl/dl)
PER CENT 
STANDARD
i
t-TEST |
|
LE 1 12.57 126 s .|
GT 1 - LE 6 12.03 109 s I
GT 6 - LE 10 12.31 107 s !
GT 10 - LE 14
MALE 12.16 94
I
NS I
FEMALE 12.03 105 NS .
GT 14 - LE 18
MALE 12.93 99
i
NS !I
FEMALE 12.64 110
I
s '
GT 18 - LE 24
MALE 13.74
"............ ..
98
i
;
NS
FEMALE 12.13 101 NS
GT 24 - LE 50 .
MALE 14.30 102 NS
FEMALE 12.21 102 NS
GT 50
MALE 13.49 96 NS
j
' FEMALE 12.41 103 NS
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CHAPTER 6
SUMMARY AND CONCLUSIONS
CHAPTER 6. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
This is a descriptive study that attempted to inves­
tigate if the sudden affluence in Saudi, Arabia brought 
about major changes in the Saudi Arabian population's 
traditional food habits and consumption patterns. It 
also tried to find out whether these changes in food 
habits and practices have affected the population's 
nutritional status and if these practices have any 
correlation with some of the prevalence of certain dis­
eases.
Specifically, this study sought to prove the following 
null hypotheses:
6.1 Socioeconomic status, Food habits and Disease 
diagnoses:
6.1.1 Socioeconomic status of patients do not
differ significantly from sitters;
6.1.2 There are no significant dif­
ferences in food habits among the three 
socioeconomic levels of the population.
6.1.3 There is no positive correlation
between acquiring certain diseases and 
socioeconomic status.
6.1.4 There is no positive correlation
between the intake of certain foods
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(i.e., fat, excess calories) and having 
certain diseases (i.e., cardiovascular, 
cancer, and obesity).
6.2 Anthropometries
6.2.1 Patients' weight for height and
height for age do not differ sig­
nificantly from the US NCHS standard.
6.2.2 Sitters' weight for height and
height for age do not differ sig­
nificantly from the US NCHS standard.
6.2.3 Patients' and sitters' weight for
height and height for age do not 
differ significantly from each other.
6.3 Dietary Intakes
6.31 Average nutrient intake of patients 
by age and sex groups of calories, 
protein, Vitamin C, thiamin, riboflavin, 
niacin, sodium, potassium, calcium, and 
iron do not differ significantly from 
the US NRC RDA's using the diet history 
method of data collection.
6.3.2 Average nutrient intake of patients
by age and sex group may differ sig­
nificantly from the US RDA's for some 
nutrients using the 24-hour recall and 
diet record.
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6.4 Biochemical Measures
6.4.1 Serum albumin values of patients do
not differ significantly from the stan­
dard for the age and sex group below 6 
years, but differ significantly from 
standard for age and sex groups above 6 
years.
6.4.2 Serum hemoglobin values for age and 
sex groups above 6 years do not differ 
significantly from standard, but differ 
significantly for 6 years and below for 
both sexes.
One thousand and five (1,005) inpatients with different 
diseases and the sitters attending them at the King 
Faisal Specialist Hospital and Research Center, ranging 
in age from birth to 90 years, both males and females, 
participated in this study. Patients and sitters were 
interviewed by trained female hospital dietary tech­
nicians using a three-part questionnaire that recorded 
personal and family data including socioeconomic 
status, food habit, nutrient intake, and biochemical 
data.
Summary of Findings:
6.1.1 Socioeconomic status (SES1) . The Saudis that
were surveyed were mostly middle class. There was a
343
significant difference between the low and middle class 
patients and sitters. The high class patients were not 
significantly different from the high class sitters.
6.1.2 Socioeconomic status fSES^ and food habit.
Here, as in the discussion of socioeconomic status and 
disease that will follow, the three social classes were 
taken as a group and compared with the food habit in 
question.
Saudis who belong to the high SES group were not as 
keen in eating breakfast as the middle and low-income 
group, but they prefer bedtime snacks. Middle- and 
high-income Saudis attended parties more frequently and 
ate outside the home than the low-income group. Salt 
was used universally. There was no agreement in the 
use of salt, soy sauce, and chili sauce by the three 
socioeconomic classes of the sitter group. One hundred 
per cent of the sitters' low income group used salt 
compared to only 96% of the high income ones. It is 
possible that those on a higher social scale had in­
creased awareness and level of knowledge about the 
health implications of the use of too much salt.
Statistically significant values were obtained for the 
use of pepper, soy sauce, garlic,lemon, and chili sauce 
by the three social classes of the whole population.
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Increasing usage of these items were noticed to follow 
increasing social position. The same trend was seen in 
the usage of fat, except for ghee where the condition 
was reversed. The lower socioeconomic group could 
easily make ghee at home and which serve as their only 
source of fat, either in food preparation or on the 
table.
There seemed to be no differences among the SES levels 
in the use of lamb, chicken, and liver (lamb). Veal, 
fish, eggs, foul (broad beans) and cheese were also 
used regularly. The three social classes differed in 
their use of beef, shrimp, and cold cuts. Lamb was the 
oldest known meat source. Chicken became a meat sub­
stitute when the Bedouins started to settle down and
raise them. Beef came with the multinationals during
\
the start of the oil era, and cold cuts was introduced 
later.
Cooked and raw vegetables were used differently by the 
three Socioeconomic groups. This is so because some
groups have an easy access to these food items than 
others. Raw vegetables, which are usually imported, 
are more costly than cooked ones. Fresh fruits were 
consumed fairly uniformly by all, but not canned or 
dried fruits. Dates, which is commonly grown in the 
Kingdom, is their source of fresh fruit and which
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could easily be picked off a tree freely by the low- 
income ones. Other fresh fruits are easily available 
to the middle- and high-income group.
Arabic bread and rice were used universally by all SES 
groups. Potato was also used frequently by the three 
socioeconomic groups. There were disagreements (among 
the 3 SES group) on the use of macaroni, spaghetti, 
Jareesh, Markook, Goursan, sliced bread, and rolls. 
Macaroni, spaghetti, sliced bread, samoli, and rolls 
were not expected to be used in the same frequency by 
all (SES groups) with the urban population having more 
access to it than others. As the consumption of these 
food items increased, the use of local starches 
declined (Markook, Jareesh, Goursan).
Milk is another mainstay in the Saudi diet. Whether 
from camel, goat, or that of sheep, which is preferred 
by the Bedouins, and from cow, which is commercially 
available to all three SES levels. Milk has always been 
a good source of protein for the Saudis. Dairy farms 
have sprouted as a result of the economic boom and 
dairy products have been developed. Laban (buttermilk) 
is the oldest and their favorite and fresh cow's milk 
have -become popular. There were no significant dif­
ferences in the use of these two products among the 
different SES levels. But camel's milk is consumed
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more by the low-income group, while yogurt, and 
milkshake are preferred more by the high socioeconomic 
group.
Plain tea, tea with sugar, lemon or milk know no bar­
rier among the 3 SES groups. Differences among the 3 
SES groups on the use of arabic coffee were noted with 
the higher class drinking more than the lower or middle 
class. This observation could again be explained by 
the fact that those on a higher social-scale entertain 
more, hence drink more arabic coffee as a common prac­
tice. Arabic coffee drinking is more of a ritual, sym­
bolic of the old and true Arabia, and the pouring and 
offering of it to friends become a ceremony constitut­
ing acceptance and loyalty to their culture.
People of the middle east like sweets (Grivetti, 1975). 
The Saudis are not an exception. Cakes, pies, pud­
dings, ice cream, and custards were consumed by all, 
with the higher socioeconomic group eating them more 
than others (statistically significant). Canned and 
bottled juices and colored drinks (carbonated or not) 
were also popular to all. It seemed that most 
everybody drank them between meals, but more of the 
higher class drank them also during meals. Here again, 
the difference between the "haves and the have nots" 
was shown.
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Sweet biscuits, soda crackers, potato chips, cheese 
curls, and chocolates and candies and bubble gum were 
also surveyed and found to be used differently by the 
three SES levels.
6.1.3 Relationship Between Socioeconomic status and 
disease.
Socioeconomic status was found to be significantly as­
sociated with neoplasms, pregnancy-related and cir­
culatory diseases. The ideal situation could have been 
to correlate each of the three social classes with 
disease. This was not done in this particular 
research. The main objective which was set out was the 
determination of the relationship between diet and dis­
ease. It was just assumed that since most of the 
population surveyed belong to the high and middle 
classes, that the main theory for the explanation of 
the result being discussed is that these three 
"diseases of overconsumption" (Connor and Connor, 1986) 
may be attributable to "lifestyle factors" (Jensen and 
Evertz, 1986). Being on a higher social scale implied 
eating more expensive food items like meat, fat, and 
sugar because they can afford.
This research is so limited in scope and the sample is 
small so as to make definite conclusions about the
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relationship between socioeconomic status and the dif­
ferent diseases. The association would require further 
work and more extensive research methods to use. This 
will be discussed later on the section of conclusions 
and recommendations.
6.1.4 Food Habit and Disease. Out of eight
selected diseases that were studied at the beginning, 
four general classification of diseases were subsampled 
and investigated for their relationship with food and 
food habit, namely: neoplasms, pregnancy-related dis­
eases, and circulatory disorders.
6.1.4a Neoplasms —  Correlational analysis
between cancers and food/food habit showed a strong 
positive association with goat's and camel's milk fat. 
Although some caution should be taken in making state­
ments about the role of fat in such a limited study as 
this one in incriminating fat in the incidence of can­
cer of various sites, the result of this particular 
research follows the notion of a fat- associated risk 
found by several investigators (Palmer and Bakshi, 
1983, Jensen and Evertz, 1986, Philipps, et.al., 1986, 
Jensen, 1983, Armstrong and Doll, 1975, Carrol, 1991, 
Kolonel, 1981, Enig, 1978, Wynder and Hirayama, 1977). 
This study was too general in its classification of 
cancers. The process of pooling together all the
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cancers of different sites into one category probably 
weakened the association between fat and cancers of 
certain sites like the digestive tract - colon and pos­
sibly rectum, gallbladder and pancreas? and the en­
docrine target organs like the breast, endometrium, 
ovary and prostate.
6.1.4b Circulatory diseases - The strongest 
positive association of cardiovascular disease was that 
found with "attendance at parties". This could be one 
of the "lifestyle factors" (Jensen and Evertz, 1986) 
which was discussed earlier (Chapter 5) and may be 
classified as one of the psychologic and social precur­
sor of coronary disease (Jenkins, 1971). Many 
epidemiologic studies support the view that rising af­
fluence is widely regarded as an important causative 
factor in the epidemic of coronary disease that 
presently afflicts many western industrialized 
societies (Miller, 1958, Keys, 1970, Garcia-Palmiere, 
1970, Medalie, 1973). This notion could also be seen 
in the result of the correlational analysis where other 
foods were positively associated with cardiovascular 
diseases. The intake of raw vegetables like lettuce, 
peppers and cucumbers could also be socially-related 
because these vegetables used to be imported by the 
Kingdom and therefore more costly than the other 
vegetables that were grown locally. Chocolates, sweet
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biscuits, and cold cuts were also positively corre­
lated. These are food items that are also high in 
cholesterol, the dietary variable that is 
significantly correlated with incidence and mortality 
from cardiovascular diseases (Shekelle, 1981, Morris, 
1963).
One of the important negative association that was 
shown by this study of Saudi patients was that with 
coffee consumption. The relevance of coffee drinking to 
cardiovascular disorders is controversial. This par­
ticular survey of Saudi patients with circulatory 
problems found a negative correlation as was found by 
Dawber (1974), Heyden (1978), Murray (1981) and Ros- 
marin (1990). This is despite the fact that Arabic 
coffee is boiled - which should have a more significant 
effect on blood cholesterol (Bak, 1989, Arnesen, 1984). 
Coffee drinking is common, yet the amount consumed is 
small. This is one area of the diet-disease relation­
ship that needs to be further studied, especially here 
in the middle east where coffee is boiled as a rule and 
incidence of cardiovascular disorder is becoming more 
prevalent. An in-depth study of the relationship be­
tween cardiovascular disease and coffee consumption 
needs to be carried out.
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6.1.4c Pregnancy - related and endocrine disor­
ders - Pregnancy-related diseases that were surveyed 
were obesity and gestational diabetes. There was a 
predominance of sweet foods and starches and shrimps, 
fish and eggs in those food items that were listed as 
positively associated with pregnancy-related disorders. 
Fat in general, plus corn oil were found to be also 
positively correlated. Food preferences for these food 
itmes were explained in terms of the effect of general, 
national and ethnic food habits, availability, price 
and preferred taste. All of these reasons must have 
affected the pregnant women that were surveyed. Wurtman 
(1987) suggested that they are doing so because such 
foods are associated with positive changes in their 
mood following carbohydrate intake. Because the foods 
selected are often high in fat, their consumption does 
increase the total daily caloric intake to levels that 
maintain an excessive weight or cause rapid weight 
gain.
None of the food items/habits studied were positively 
correlated with endocrine disorders. Negative correla­
tions were found with olive oil, candies and cakes, 
laban, tea with sugar and chocolates. It is possible 
that the patients who were surveyed were averse to 
these foods as a result of diet instruction being done 
by the hospital before patients' discharge. Patients
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try to stay away from food or food practices that will 
aggravate their disease condition. It is also possible 
that patients' response to questions were those that 
they wanted the investigator to hear.
Pregnancy-related and endocrine disorders are a very 
fertile area for conducting future research. Obesity 
and diabetes are two very real problems in the Kingdom 
and often encountered in the hospital and in the out­
patient clinics. Women in this culture get married at 
a young age and still bear children in their old age 
which makes their child-bearing years so lengthy that 
the problems associated with this period needs to be 
given more attention.
It is not one of the objectives of this research to 
isolate each of the important diseases and study them 
in connection with particular food/food habit as would 
be necessary in order to establish definite relation­
ships but it is a descriptive study that aims at 
generally investigating if there is any relationship 
between food habit and disease. This research only 
touched the surface of major issues that may stimulate 
different government agencies and other multi-sectoral 
research groups to do in-depth and more sophisticated 
studies in this area.
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6.2.2 Anthropometries. Weight for height was not 
significantly different from the US NCHS standard up to 
age 14 years for both males and females, except for the 
age group GT 10 - LE 14, females. Weight for height 
was also not significantly different from standard for 
age groups GT 14 - LE 18, males, GT 18 - LE 24, 
females, GT 24 - LE 50, females and GT 50, females. 
All other age groups were significantly lower than 
standard.
This result seemed to indicate that during the transi­
tion stage of childhood to adolescense (between 10 to 
14 years), the boys were probably starting to ex­
perience a new feeling of musculinity so that most 
foods that they ate were of the he-man type like meats 
and breads (Williams, 1973). There is a continuous 
struggle to find the self so they adopt food fads, ex­
hibit intense dislikes and display huge appetites.
On the other hand, the females at this age group were 
beginning to be aware of the shape of their body, con­
sequently, they try to reduce their food intake to 
have that image. As the women grew older, their 
mothers or the other members of the female community 
exerted more influence on their eating habits. Women in 
this culture have a tendency to be plump and nice be­
cause it is more aesthetically accepted.
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Height for age from birth up to 14 years for both sexes 
did not differ significantly from the NCHS standard ex­
cept for the female in the age group GT 10 - LE 14. 
All the females, starting from this age group had 
height for age that were significantly lower than stan­
dard. This finding is in agreement with the results of 
studies done before on preschool children in the 
Kingdom (Othaimeen, et.al. 1988, 1988). The North 
American population used by the US NCHS as reference 
may not be a realistic one for comparing the population 
of this study just because their genetic and environ­
mental backgrounds are different and therefore they 
have better chances for optimum growth and development 
than the present population. Just like what was ob­
served before of preschool children whose weights for 
height were normal, the adult population in this study 
were not too far away from the standard. It is en­
couraging to note that where earlier studies found some 
mild and moderate stunting in the preschool children 
(Abdulla, 1982, Sebai, 1981, A1 Othaimeen, 1988, 1988), 
the children in this study were found to have better 
stature than their counterparts of 10-15 years or so 
ago.
Anthropometric measurements were done and compared 
separately with the US NCHS standard. The patients' 
measurements were compared with sitters. For obvious
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reasons comparisons were done for the two groups start­
ing from GT 14 - LE 18 age groups for both sexes. 
Patients, as well as the total population's mean weight 
for height as compared with the standard showed statis­
tically lower significant figures for the preteen and 
adolescent girls (GT 10 - LE 14, GT 14 - LE 18 age 
groups) , and adult men (GT 18 up to GT 50 age groups) ; 
and within or even higher than standard for the adult 
women (GT 18 up to GT 50) and the children (LE 1 up to 
GT 10 - LE 14) males. Statistically significant 
values (than NCHS) for height for age of patients were 
also found to be lower (than NCHS) when compared with 
the total sample's comparison for age groups GT 10 - LE 
14, females, and down the line up to age GT 50 years 
for both sexes. The heights for age of males of both 
patients' and the total populations' were not sig­
nificantly different from the standard for age groups 
LE 1 up to GT 10 - LE 14.
Sitters' weight for height were different from both 
patients' and the total populations'. The sitters' 
adolescent girls' weight for height values were lower 
than standard, but they were not statistically sig­
nificant like those of the patients' and the total 
population's. In fact the sitters' women population 
have more problems with excess weights, with the age 
group GT 24 - LE 50 having statistically higher
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significant figures as compared with the standard. 
The sitters' adult men from GT 24 up to GT 50 were the 
ones having significantly lower values than standard.
The values for the sitters' height for age for each age 
and sex groups were lower than standard.
What is apparent here is the possible effect of the 
illnesses on the patients' weight. The height could 
have been affected by chronic diseases like bone and 
muscle disease, some cancers, and renal disorders (Fine 
and Gruskin, 1984) which have been running a long 
course of time and affected the patients' past nutri­
tion (height/age) (Waterlow, 1984). But weight is 
more seriously affected because changes in weight can 
be easily detected from a few days' food deprivation as 
a result of the disease process.
6.3 Dietary Intakes
The main points that will be discussed here are those 
concerning the results of the diet history method of 
data collection. Morgan, et.al. (1978) found a high 
correlation between the diet history and the 24-hour 
recall but at the same time found slightly higher es­
timates of diet intakes using the diet history method
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as was also found by others (den Hartog, 1965, Rasanen, 
1979, Young, et.al., 1952). This particular study of 
Saudi patients seemed to follow this trend.
6.3.1 Diet History Method. Estimation of mean 
nutrient intakes of 714 Saudi patients using the 
dietary history method of data collection shows all 
nutrient intakes to be adequate or even greater than 
the US RDA (1989) except for energy for the early 
school age group and the teenagers for both males and 
females but values did not reach significance. All the 
males, from early adulthood (18-24 years) on to old age 
group (GT 50) had lower than RDA energy intakes that 
were statistically significant. In this survey, the 
preschool children's dietary intake has improved as 
compared with previous studies (Othaimeen, 1988, 1988).
The lower than RDA energy intakes for male adults in 
this survey was explained in terms of higher body 
weights in the new RDA's (1989 edition) where actual 
body weights of reference population (NHANES II) was 
used for the 19 years and older age group. The higher 
body weights produced higher recommendations for 
energy, protein, thiamin, riboflavin and niacin. 
(Monsen, 1989). This argument could only be applied to 
energy intakes. High consumption of protein, Vitamin C, 
thiamin, riboflavin, niacin, calcium and iron (for all
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age groups except the LE 1 group) were shown to be 
adequate. This was explained in terms of increased 
food supply due to the improved economy. Excessively 
high intakes of sodium and potassium were found, ac­
counting partly for the use of too much salt, fruits, 
and vegetables in the typical Saudi diet; and also 
partly due to the use of new RDA's for sodium and 
potassium that allowed for estimated minimum require­
ments (EHR's) only, which did not take into considera­
tion the increased needs in hot climates that caused 
prolonged heat losses when sweating.
The only significantly low intake was that found for 
iron for the LE 1 age group. This finding was at­
tributable to the low content and absorbability of iron 
in milk and rarity of iron-fortified commercially 
prepared infant foods and supplements.
6.3.2. Twentv-four Hour Recall and Diet Record 
Recall and diet record were also reported. Although it 
was expected that there will be poor agreement with the 
results using three different methods, it was done 
anyway in order to narrow down variations in 
individual's day to day intakes thereby getting as 
close as possible to correctly reflecting the actual 
food intake of the group surveyed. There is no doubt 
about the high level of standard used in the collection
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of data, analysis and the interpretation of results of 
this survey. However, there was poor agreement in the 
values obtained for all nutrients by using the three 
methods except those of sodium and thiamin and to a 
lesser extent, protein and riboflavin. Hebert (1988) 
suggested that even under the best conditions, there 
may be serious limitations to the accuracy expected 
from dietary survey methods. This could be attributed 
to the variations in individual's day to day food con­
sumption even within a homogeneous population.
It is of particular importance to obtain quite similar 
results from independent studies in different popula­
tions using different methods to determine which of the 
dietary methods is suitable for specific study.
6.4 Laboratory Measurements
Serum levels of albumin and hemoglobin were 
tested to determine if there was bias in this par­
ticular dietary study. Albumin values were taken to 
check insufficiency of protein or calorie intakes. 
Hemoglobin levels were reported to indicate iron 
deficiencies in the population.
None of the laboratory results could conclusively sup­
port the dietary findings as no significant differences 
were found in the values reported and the standard.
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CONCLUSIONS AND RECOMMENDATIONS
1.1 Saudis of higher socioeconomic status attended 
parties and ate outside more frequently, ate breakfast 
less often and take more of bedtime snacks. Increasing 
usage of the condiments like pepper, soy sauce, garlic, 
lemon and chili sauce follow the pattern of increasing 
social ladder. This was not true of salt. Fat was 
also used more frequently as well as lamb, chicken and 
liver, raw vegetables, macaroni, sliced bread, rolls, 
yogurt, milkshake, arabic coffee, sweets, juices and 
"junk" foods by the higher than the lower socioeconomic 
groups. Being high on the social scale does not 
guarantee having good eating habits.
One of the main objectives of this research was to find 
out if traditional food consumption patterns changed 
with the coming of oil. There were more food choices so 
the quantity and quality of food eaten improved. New 
foods were slowly added into the new Saudi diet like 
beef, veal and cold cuts to add to lamb, chicken and 
liver? tea to replace arabic coffee? sliced bread, 
samoli and rolls to add to arabic bread? rice to re­
place wheat? fresh cow's milk to replace camel's or 
goat's or sheep's milk? butter and corn oil to replace
361
ghee; introduction of soy sauce, chili sauce, more 
fruits and vegetables, cheeses, rich pastries, and 
"junk" foods.
The consumption of arabic bread, Markook, Goursan, and 
laban, which are traditional foods remain the same. 
Also, the use of lamb, foul, cheese and eggs as popular 
breakfast meat, and the habit of drinking arabic coffee 
are still common practices. Most of these foods/dishes 
are connected with religious festivals and holidays 
that are strictly observed by the people up to the 
present so it is not surprising to find these old man­
ner of eating and drinking inspite of exposure to 
several other cultures.
Coupled with the improvement in quantity and quality of 
food supply is the concommittant excesses in consump­
tion. The importance of educating all sectors of the 
public on food and nutrition facts and fallacies should 
play an important role here. The media could play a 
vital part in this regard. Nutrition surveys should be 
used not only for the monitoring of dietary practices 
of the population but it should also serve as a basis 
for policy decisions of the government and for projec­
tion -of future consumption trends for the food in­
dustry .
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1.2 Socioeconomic status was found to be significantly 
associated with neoplasms, pregnancy-related diseases, 
and circulatory disorders. This is assuming that the 
significant association was brought about by the middle 
and higher social class. Connor and Connor (1986) 
described these diseases as "diseases of over 
consumption". The higher a Saudi is on the the social 
scale, the more prone he is to have the three diseases 
named above. It is implied that he can afford to buy 
costly food items like meat, fat and sugar which have 
been incriminated as risk factors.
Health and nutrition education plays an important 
preventive role in this aspect. But education not only 
for the poor but more so for the rich.
Ideally, each of the socioeconomic variables should 
have been correlated with each of the diseases 
selected.This calls for further research studies to 
make definite conclusions about the relationship be­
tween food and disease in this region. There is a need 
for the improvement not only in research methods but 
also in data collection, interview techniques, valida­
tion tests and sampling procedures.
1.3 Neoplasms are positively associated with the in­
take of fat. This result follows the notion of a fat-
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associated risk but may not be used as a causal factor 
especially since this research did not specify cancer 
sites. Cardiovascular disease was strongly positively 
associated with "attendance at parties", one of the 
"lifesytle factors" of rising affluence which many 
epidemiologists regard widely as an important causative 
factor in having coronary heart diseases. Arabic 
coffee consumption was negatively associated with CHD 
and therefore does not support the coffee-cholesterol 
relationship being advocated by some investigators.
Starchy or carbohydrate-rich foods were strongly posi­
tively associated with pregnancy-related diseases such 
as obesity and gestational diabetes. The foods that 
were listed as positively correlated were local dishes 
like Jareesh, Goursan, Markook, cream caramel and 
Mahalabiyah.
No positive correlation was found between food/food 
habit and endocrine disorders. Negative correlations 
were found with corn oil, laban and sweets like 
candies, cakes between meal, sugar in tea, and choco­
lates. These negative correlations were attributed to 
diet instructions being done by the hospital for 
patients on special diets. Patients tried to stay away 
from offending foods
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In connection with the last mentioned finding correlat­
ing diet with disease, it is felt that surveys such as 
this one should form the basis for epidemiological cor­
relation between food or food habits and nutrient in­
takes of population groups and the risk of those groups 
for various diseases. Surveys should provide a 
framework within which government and private feeding 
programs should attempt to implement correct feeding 
practices to avoid incidence of disease. This is best 
done in the hospital setting through the improvement of 
diet instruction techniques and materials for a better 
understanding by the hospital's patient population.
1.4 The anthropometric data showed how preadolescent 
and adolescent girls had weight for height that were 
significantly lower than standard and how after this 
period girls begun to pick up and were even above the 
standard at one point (GT 24 - LE 50) . On the other 
hand, the menfolk were doing fine up to age 18 years 
when their weights started to fall. Height for age up 
to age 14 years, males and females, were not very dif­
ferent from the standard except for the females in the 
age group 10 - 14. The rest of the groups had height 
for age that was significantly lower than standard.
Knowledge about anthropometries and other means of 
nutritional assessment of the population can only be
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made possible through a well-controlled, well-managed 
nutrition surveys. Where the concentration of research 
before was in the lower age and sex groups (below 10 
years), major researches should not neglect the 
preadolescent and adolescent groups, as well as the 
adults. It is only through this means that standards 
are set for this particularly unique population group.
1.5 The diet history results showed statistically sig­
nificantly lower intakes than the US RDA for energy for 
males from age 18 and above. The preschool children in 
this survey showed an improvement over the children of 
the same age group a few years ago as far as energy 
intakes are concerned. The LEI age group also had sig­
nificantly lower (than RDA) iron intake.
Nutrition surveys should alert nutritionists and the 
public to problem nutrients that are in short supply 
and when compared to RDA's, should provide information 
for the assessment of the people's nutritional status. 
Surveys should be used not only for the monitoring of 
dietary practices of the people but it should also 
serve as a basis for policy decisions by the government 
and for projections of future consumption trends. Sur­
vey methods that are suitable for the Saudi culture 
should also be developed in order to better understand 
regional food practices and characteristics.
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APPENDIX B
FORM I! - PATIENT'S DIET LIST
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APPENDIX C
FORM III - PATIENT’S DAILY SURVEY LIST
APPENDIX C
Form XXX - Patient's Daily snrw.List
5 December }Qfig
1. D374B - Avad - 231151 - Reg - pt
2. D372A - Laid - 106566 - NPO - pt
3. D370B - Norma - 146035 - NPO - Pt
4. D368B - Tarfa - 208675 - Mech - Pt
5. D362B - Hasan - 249360 - Reg - Pt
6. D362A - Mohd - 247481 - NPO - Pt
7. D352A - Salah - 251757 - Reg - Pt
8. D348B - ■ Sand - 252177 - 1600 Cal 2gm NA
9. D324A - Armina - 252175 - Reg - Pt
10. C332 - Bibi - 252173 - Reg - Pt
11. C256 - Mahj oub - 240587 - 1800 Cal Pt
12. C230 - Meteb - 224165 - NPO - Pt or G
13. C228 - Dalai - 204710 - NPO - Pt or G
14. C216 - Badia - 207784 - NPO - Pt
15. C210 - Sultan - 244027 - NPO - Pt or G
16. C132 - Abdulmajeed - 245934 - Pureed - Pt or G
17. C126 - Layla - 252937 - Reg - Pt or G
18. B314 - Lulva - 231788 - NPO - Pt or G
. 19. B312 - Shahwan - 246769 - NPO - Pt or G
20. B306 - Yousef - 226559 - NPO - Pt or G
21. B254 - A1 Johara - 103943 NPO - Pt
22. B236 - Abdlh - 251690 — Reg Chol- Pt
23. A332 - Safiya - 225286 - Reg - Pt
24. A314 - Armina - 252174 - Reg - Pt
25. A246 - Rania - 182342 - NPO - Pt or G
26. A212 - Abdlh - 240952 - NPO - Pt
27. A156 - Fatima - 188108 - 1800 Cal* Pt
28. A148 - Hessa - 212491 - Reg - Pt
29. A124 - Latifa - 164915 - Reg - Pt
30. A112 - Mura - 248692 - Reg - Pt
31. A110 - Nadra - 021190 - Reg - Pt
Gehan
Norma
Gehan
Norma
1
13 December 1988
1. D374A - Saleh - 232413 - NPO - pt
2. D362B - Mohd - 253007 - Reg - Pt
3. D328A - Norma - 172447 - 2gmNA - pt
4. D326B - Faleh - 197666 - Reg - pt
5. D320B - Seta - 245115 - Reg “ pt
6. D318B - Samia - 252809 - NPO - pt
7. D312A - Harmad - 2523254 - FL “ pt
8. D306A - Ayed - 253384 - Reg - Pt
9. C344 - Magbirla - 240552 - 1800 cal - pt
10. C316 - Salima - 135830 - Reg S - pt
11. C312 - Hessah - 016941 - 1500 cal - pt
12. C250 - Nasser - 253055 - NPO - pt
13. €214 - Dhari - 253241 - 1 NPO - pt
14. C130 - Mohd - 252245 - Reg - pt or G
15. C128 - Salid - 246566 - Sundae-pt or G
16. C126 - Thuraya - 252240 - NPO - pt or G
17. B346 - Mashari - 206157 - NPO - pt
18. B342 - Ahmad - 251677 - Pureed - pt
19. B310 - Badria - 159625 - NPO - pt
20. B250 - Sara - 252241 - Reg - pt
21. B246 - Helal - 252309 - Reg - pt or G
22. B242 - Abdlz - 251522 - Reg - pt
23. B134 - Ahmed - 244269 - Reg - pt
24. B114 - Sara - 202802 - Reg - pt or G
25. A3 30 - Taeza - 205579 - CL - pt
26. A3 2 8 - Nabila - 252631 - Reg - pt
27. A3 2 6 - Noma - 237640 - Reg - pt
28. A314 - Norma - 252244 - CL - pt
29. A214 — Latifa - 174325 - Reg - pt
30. A150 - Salva - 224116 - Reg - pt
31. A126 - Khairia - 251260 - 1800 cal - pt
32. A110 - Fahmidor - 020285 - 1800 cal - Pt
Mona
Norma
Gehan
Tasne
Gehan
2
APPENDIX D
FORM IV - SUMMARY SHEET 
OF DAILY INTERVIEWS
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APPENDIX E
FORM V - QUESTIONNAIRE
APPENDIX E 
FORM V - QUESTIONNAIRE 
PART I. DIET HISTORY FORM
Date: 
Room Number: 
Interviewer:
Patient/Sitter's Name: 
Medical Record Number: 
Nationality:
Resident of:
Diagnosis
Occupation:
Diet Order:
C -J
2— bjJJ1 |oJij 
1
* ^91 ^J)i 11 f t 1
I J fctJ 1 1
* L i i> 1
: 1 L^S-o
* iJL>
. 'A \U a 11 a > a> 11
Sex: ; vy-^ ?-U
Age: : ^ s J \
Weight(kg):
Height(cm): * | J Jj^ laJ 1
Hobby/Sports/Physical Activity: * l_M Js\m tim'immH J  J
(Check One Only)
Sedentary: Q H U
Light: Q I |
Moderate: Q j Ja w ji'i a
Vigorous: Q ; K i *Vi.1i
Strenuous: Q P
NK: p | | I
Total # of Household Members:
A /
Member, 25 yrs or over: jl ’on y o
Member, 18-24 years: : A T £ (jr-H 1A
Member, 12-17 years:
Member, 7-11 years: : *— n  i9 -ii y
Member, 6 yrs or below:
c. e-
* J J il Cil ^ .idin *\
Eating Habits and Related Circumstances A—#L—tfcul j  J S j  1
*
ol OLc — 1
1. Do you read or write? i9 L L i £ J 1  j  2 P \ ^ L i \ Ja — 1
j j jo-sii Yes P  ^ No a NK
2. Do you own the following:
0, House? Q  ^ Y e s
a $ No D
Pj ^ lo ^ jlS NK -
1. Car? P  f-a-i Yes a 3 No a NK 9  4jLmi ”~
2* Refrigerator? | p  Yes p i N o D NK 9  —
3. T.V.? P  js-a-i Yes a $ No a uS^^a-o l5 NK ? (jJrO-4-.lt —
4. Video Player? | [ Yes p $ No a «J>j^ slo 3  NK 9  JiXwba "—
3. Who cooks the food■ in your home? C C 4 - - J 1  js3 1 £-Ia- Cr° “ V
0. Mother? Q  f^iYes p 'i No p u5^^slo NK 9  <5 JlJ! ^ J 1  —
1. Grandmother? P] f ^ Y e s
a
3 No p Jj^^sLo NK 9  d » *> J 1  —
2. Sister? P  f ^ Y e s p
2 No p uiji^ SLa NK 9C*>3 1 —
3. Maid? P  («i Yes p 2 No | | j r f i  NK 9  4-oOL>_J! —
4.. Others (mention) ___________________________ .____________  (^£61) —
4. Have you had instructions on any kind of diet in this or any other 
Hospital before?
oJ 1 1 %Xa ^  2jpL> o L ^ - L s C  o Jl>1 ^  “ £
9 ^^MLMUUbO ^ 1
NK
If yes, what diet?
5. Do all the family members eat at (ji <b*$1 ^J>\ ^ J^L- Ja — o
the same time? ” j
NK
c. c.
If not, who eats first? c^jl JSL-; {y&s> ^ j > J \  ^L5 131
Who eats next? <?L-*iL2
Who eats last? i>°J
6 . Do you eat breakfast? <?^Qx$ 1  J  j  L.^ r : Ja —\
Lunch? c p1 jlsJ1
Dinner? <? fUlsJ1
7. What time does your family eat dLt^ « 1  j 1 ^ 31 J ^ i c J a j  ( ^ 3  — y
breakfast? c^Ua-s^ 1
i. Do you eat morning snack? <? p\ 3 3 J 1 j  jUa3^1 J jL l t t s  J a  —^
n  ^  Yes c*3jJ1 Time ^ No NK
Do you eat afternoon snack? <?pLAU-aJ I j p\ oaJI 43_*33> 6-?>j J j L Ja
P  f ^ Y e s  Q c ^ J t  Time ^ No J^j »Jj j A a  c NK
Do you eat evening snack? # f jJ J 1  J-J5 Ja
f~| Yes | | c*3 9JI Time Q  ^ No Q  b^^ j-a-e
9 .  Do you attend gatherings or <^3 g U i U i j \  oJ3> Ja —
parties in friends’ or Q pL_»^ j^ 1  j  p Ua3 * ^ 1
relatives’ home?
| j f-aJ. Yes Q  ^ No Q  <-b^su NK
10, Do you eat in restaurants or 
other public eating places?
*<LeL-aJ1 f jz L h a 11 ^  JSLt Ja —) ♦
I"""! f-sLL Yes ^ No vJj^ -a-o ^_*c NK
If yes, how often in a week? ^ 2 ^  p £ j  pjC V 1 j >Jl ^L£ 1 ol
In a month? 4 ^
In a year? c ’LUmJ\ ^  2^
Type and kind of Food Eaten —J1 J5^ 1 u9I—2ms1^ £l
1. How is food in the home served? 
Is it served as one-dish meal? 
(meat, vegetables and starch 
in one)
separate dishes 
or both
NK
C Ly^  1 | j
C j) joA/ii Ja
oLjj)m *i—!1 ^  Ji*^)
(C ^
I • •• *  ^ . *C JL_Jb1 (j-C |o1
Vt-SU) O r " 3 l
. c
2. Do you prepare food with fat? 
yes, always p
yes, but not always j j 
How often?
P  ^ N o  D  NK
 ^J2«J I 1^ A&1 i_5~s |9jwAJI J& sluw  Ja  ( y
| | L_&£1 A f p_a_L
pt_ailo
Ol^ dJI litlS
3. Do you use the following spices ^J^ih (jJ> ’i-JUUl J -1 jJiJ1 J »<>••■■■•• Ja (y
in your cooking?
Salt? P  f-^Yes P i  No P J^^ a o  NK y^J-aJI
Peper? P  |o^L,Yes P $ No P (J^^SLO NK C J 1 J-aJJlJ1
Soy Sauce? | j (OAi Yes P ^ No P Jj)^SL0 NK C L_^aJ 1 aJLa-Lo
Garlic? | j j&Ai Yes P $ No P ^  ifj NK Q jo^ — £J1
Lemon? P  jo-sLi Yes P $ No P ,^ 7*5 NK ?!*> <)■ S-*J-h
Chili or Hot 
Sauce (Tabas<2 0  )?
Yes P  'i No | | NK 2_ > L > J 1  V uo -U oJI 
C d u U I
Other spices (name) ( L a  , £ 3 1 ) 6  J>9t /M *4l
4. Do you eat the f o l l o w i n g  meats? • Lj.Jl i*j II Jjt-Lt^ Ja
Lamb? | | jojl: Yes
a
i No ] | *-b^-4L8 n k O jO-l-suJI |0>J1
Beef? P  f-*-' Yes □
3 No
P
tJjj-su j -l£. NK
Veal? | | Yes
n
i No
P
d>J^3L0 N K 9 J > a J1 |0>J
Chicken? P  jsju/ Yes
□
^ No
P
uSj^su NK CgL>tlJ1
Fish? P  ^ Y e s
p
i No
P
i_j_9^ j_SL0 ^ - lC N K cdLcuuJI
Shrimps? | | jfcAi Yes
p
^ No
P
\Jj j j l o N K
5. Do you eat 
Food?
the f o l l o w i n g  breakfast ibJ LIrf-11 |ol—s!aJ1 d ^ J “^ Ja
c j  Ua_s^ 1 6_»>j (j_a
Eggs? | | jo-a-L Yes
a
^ No
Foul? | | jo-scYes
a
$ No ] | N K J>sJ1
Liver? | | Yes
p
3 No
P
^  j c NK 4>l^ 5L]l
Cheese? | [ |ojl: Yes
p
i No
P
i _ s N K Cr*J1
Cold Cuts (Salami, 
Bologna, Sausages)?
jL-Jt J£jl d 1 ^
| | Yes
p
3 No
P
o NK
6 . Do you eat cooked v e g e tables ? C 4>j) o U i JSl-t Ja
| | Yes
p
2 No
P
vJj^-SLO N K
Do you eat raw vegetables? 9 6>Jj LkJI 1
e
JSl— Ja
| j js-ai Yes
p
$ No
P
NK
7. Do you eat fresh fruits? <? <1>Jj LbJI ^  o ilt J £ t ^  J a
| j f-s -: Yes
p ^ No P NK
Canned fuits?
P  Yes
p
i No
P
l£ NK
fLa LsoJl a51
Dried fruits?
| [ f-AiYes p ^ No P iJ j ^ slo NK
c <3-a_a>_oJ1 d£1 j_aJ1
8. Do you eat rice? Ja (A
| j |o-s-i Yes
a $ No P vS'^ y-SLO ^..i C NK
P o ta to ? | j |&_sLiYes a $ No a P^ j^JLO NK C (yltJliijLill
M acaro n i? | [ Yes
a 1 No a Pj ^ sls NK C j ^SLsloJ I
S p a g h e tti? | | Yes a $ No a Pj^_a_o NK
Jareesh ? f~ |  Yes □ $ No p P^  ^ Aa NK 0 1
Markook? □  ( - * Yes a $ No p 1  ^A j t» NK
Goursan? | j pjaJJ Yes
p $ No p P^^sui NK Q^U>jPJ1
Do you e a t  A ra b ic  bread? j>-PP1 J S L t Ja
| j Yes p 'i No p NK
S lic e d  bread? | j ^slL Yes
p
$ No p P_j^ j-slo NK 0 1 ^wJ 1 j - l> J  1
S a n o li b read? | | Yes p ■ 3 No p P jj^ -2-o NK Q(^J^oL pJ1
R o lls ? | | jo-slL Yes □ 3 No p P_^4L8 tS NK
O th er b read s (m e n tio n ) ( j 5^ j >1 f  1 jJiil
Do you use th e  fo l lo w in g  i n  
co o k in g  o r on th e  ta b le ?
your
q a L>j J 1 JSt *LJP1 j l  JS ^ l
M azo la  O il? | | fJLi Yes P $ No p P Cj^SLQ ^ -P  NK Ciu-J,
Ghee? | | fuLJ Yes P 3 No p P ^ ^ slo ^ -P  NK C 1
B u tte r? | j jo-st: Yes P $ No p P^^-sus j  i c NK
O liv e  O il? | | Yes P 2 No p Pjj^-aa >>^ TP  NK
Do you eat Gishda? 9 2 <a_H PSL^ Pa
| | |o-sLi Yes
□ i  No P P_^Aa ^-P NK
Tahina? Q  pAL Yes P $ No P P J ^ A a  J - A  NK
Olives? Q  Yes P $ No P P ^ ^ a o _^P NK
Halawa? J^J pAL Yes P i  No P P^^-fla ^  ^<0 NK 9 fljibJI
Do you drink cow’s milk? C i.JI l ^ k.jJ.'V w^u-. Jli
| | f-sLi Yes P $ No P <J>JjA0 J - A  NK
Goat’s milk? Q  pAL Yes P 3 No P k—9^ ^^ s»o j < c NK 9 jPL-aJ1 k-«:j-l>
Camel’ milk? Q  |BAi Yes P $ No P Pj^Aa ^ P  NK
Laban? Q  pAL Yes P i  No P P^^^a o  ^-P NK
Yoghurt? Q  jfcAi Yes P i  No P ^ —* 6 NK
Milkshake? J^j p A ^ Y e s P i  No P i-g^Aa ^ jf» NK
Do you drink tea? 9iS tkUl u^iu Ja
| | p A ^ Y e s P ^ No P P^^Aa NK
How often in a day? C a-PI < P  2 *a ^5
Do you put sugar? q^LAJI (j -3 L^kO < pa
| | pAL Yes P 2 No P P ^ ^ lo ^j-P NK
How many cubes? 9 pM>_J1 ,**a .^.a
Do you put lemon? ^ 11 ,Ja
Q  pAL Yes P 3 No P P^^Aa ^ P  NK
Do you put milk? 9t5LSJ1 (_3-s k ^.^i. .!.*» pa
| | p A ^ Y e s P 2 No P P_^jA o ^-P NK
Do you drink Arabic coffee? 9 <L*-»^aJ1 2 <— >Vi *» pa
p A i Yes P 2 No P Pjl^Aa ,jP NK
How often in a day? C (_yi» < 5 jftS
• Do you eat cakes *< < JSps Ja
with meals? J £  ^
Q  ^  Yes Q  $ No m  NK
Do you eat cakes J£Lt Ja
between meals? poL-*>jJ1 j  : ■
| | jo-al Yes JPJ 'i No p j  NK
Do you eat pies JsLt Ja
with meals? ? J^ e>-9
j""*! Yes pjj ^ No p ]  Jj^su j - * £  NK
Do you eat pies j_L> ^sUks JSLt Ja
between meals? ly ri^
P  ^ Y e s  p  3 No p  ^ N K
Do you eat puddings Ji-o) JSLi Ja
(mahalabiya) with ? 6 - t> j J£ u r* ( In a M
meals?
|~~| jo-aJ/ Yes p ^  ^ No p ]  ^  NK
Do you eat puddings J^Lo) ^Jj-JI JsLt Ja
(mahalabiya) between coL->^J 1 ^  i« * n
meals?
| | jo-suL Yes a  ^ No | | «-9J j -Ojs NK
Do you eat cream J^l j S  JSl-S Ja
caramel with meals? c a-*>j  JS
P  Yes Q  No Q NK
Do you eat cream J * 1 JsLt Ja
caramel between meals? coL—>^J 1
p  Yes | | ^ No | | i J j j a .0 NK-
Do you eat ice cream JSL; Ja
with meals? ? JS ^
| | fAiYes pjj 'J No p ]  ^ N K
Do you eat ice cream iy-^1 J3l_t Ja
between meals? <?oL->^J1
P  p-sii Yes p  3 No p  ^ N K
Do you drink pepsi u .. ^ .; 11 Ja
during meals?   pu P 1 ^
P I  jO-sC Yes jPJ i  No p j  Jj^ajs j - a  NK
Do you drink pepsi ‘ ^ > > ^ . . ^ ,1 1 ^ j Zz  Ja
between meals? — , -— , ’— I • . ,TT.
)_| f^Yes P  » o  P
Do you drink 7-Up 
during meals?
Do you drink 7-Up 
between meals?
Do you drink Miranda 
during meals?
| | Yes
Do you drink Miranda 
between meals?
Q  jo-sC Yes
Do you drink Vimto 
during meals?
Do you drink Vimto 
between meals?
Do you drink canned juices 
during meals?
Do you drink canned juices 
between meals?
*
Do you drink(_beed 
during meals?
Do you drink beer 
between meals?
wl*— W .M Ja
| | |o-a^Yes J^j ^ No NK
| j | Y e s  a  "i No j - f i . NK
p a
J a
 ^ I * Liu 1 (^9
NK
1 ; o f f Ja
NK
Yes ^ No j - d . NK
j, o U rii “  J a
C 1 P L i u  1 (j-S
| | f-sO Yes Q  ^ No Q  Pj^-a-o ^_*c NK
o j  II i J a  
co f
o f  J a
c a _c> ^ J 1 p L l £ f  ^  A->.La.a.H
| [ f-so Yes Q  ^ No Pj ^ slo NK
J a
C O f ■ ■<>^Jf ^iiii A ij f o a If
| | 9^-slL Yes Q  ^ No NK
j .^1 11 «— J a  
C 6— f P f *i **> f (_yJ5
NK
P f^ Yes P $ No j^J Pj^slo NK
i . l f  >*iiJ.‘ J a
coL-»>^ Jf
17. Do you eat sweet 
biscuits?
c>“ *-»j)  >u ;■» I f J £ L ^  J a  ( f  y  
Q  f-sOYes Q  ^ No Q  P j ^ ^ N K
Soda crackers? Q  jojO  Yes Q  ^ No Q  Pj^a-o NK
Potato chips? Q  ^o-aoYes Q  ^ No Pjj-a*o NK c o^JJLoJl ^-bLk-Pf
Cheese Curls? Q  Yes j Q  ^ No NK
Chocolates? f-so Yes ^ No j” J j-i NK C j ^ J f
Candies? a jo-s-L Yes a $ No a
Chewing/Bubble Gum?
n
Yes □ ^ No | | u3j^ -slo NK c &£_LbJ1
Dou you drink 
during meals?
water
a f-s-i Yes 0 t  No a
I^ 0. II Ja 
<?J 5^ l pL^ 2 1  ^
NK
after meals? □ ^a L> Yes a i  No a C 1 OlSU»NK
between meals? a l<»jC  Yes a 2 No a ?oLi>^ J1 >11<a^ c  NK
Summarize below a sample of a «L©L»J1 oUa>3LoJ1 ° ; *y SLo 1
typical day's food intake (for ^  t. lA»a\ ^ <>o L-o
patients; sample of habitual food i?o H J5^1 ^  L-o ^ )
intake before patient got sick) ( g .0 ,1 J-J5 ^u-^oJLJ
Breakfash: Time: cJ5^J1
All Snack: Time: j
Lunch: Time: o-S^JI • P1 0 usJ1
PH'Snack: Time: c3^J1 I 6.2— C-j> J
Dinner: Time: cxs^Jl . f \JLsJ \
Evening Snack: Time:
PART II. 24-HOUR RECALL QUESTIONNAIRE 
I Q 11 ibCLui Y £ — i H ^  i'm iilC>MI 1
(Indicate Foods Eaten Within the Previous 24-Hour)
(.no .H 4£>[mMi Y£ ■— n A^tmS^ f *i*) |»t—slaJ1 *7*^21
Foods Eaten
Household
Measure Weights
COJ-»
Calories Pro Cho
cl
Fat
l&wAJ!
U j \ ----------- “
Breakfast
A.M. Snack
Lunch 9\ juiJI
P. M. Snack 'L * > jJ \
Dinner pULsU1
Evening Snack
Foods Eaten t5CJl pLsiaJl 
Outside The Home aJj L-Lt:;
PART m  - ONE-DAY DIET RECORD 
CALORIE - NUTRIENT ANALYSIS
Food Amount
Given
Breakfast
Boiled Egg 
Hot M ilk
30 gm 
120 cc
Cheese Wedge 
Orange Juice
30
170cc
Olive
Honey 1
Arabic Bread 2svg
Snack (1 0 :0 0  am)
Lunch
G rilled Chix 90 gm
Brown Rice 1 cup
Zucchini w / 
Tomatoes 1 cup
Laban
Mahalabiah
240 cc 
1 svg
Arabic Bread 2 svg
Snack (3 :0 0  pm)
Dinner
Lamb Kebab 
Kapsa Rice
90 gm 
1 cup
Arabic g r. beans 
L e n til Soup
1 cup 
120 cc
Fresh Pears 1 svg
Laban 240 cc
Arabic Bread 2 svg
Snack (8 :0 0  pm)
Total
OS/MISC/SCH-1
PART IV, LABORATORY VALUES
LABORATORY VALUES
Renal P ro file
Glucose -  (6 5  -  100)
Bun (5  -  21 )
Cereal -  ( 0 .5  -  1 .3 )
Na -  (135  -  147)
K -  ( 3 .5  -  5 )
C l (9 5  -  105)
C02 “  (2 2  -  31 )
Ca -  ( 8 .8  -  1 0 .6 )
Phos -  ( 2 .5  -  4 .5 )
Hepatic P ro file
A lb  -  ( 3 .5  -  5 .0 )
T . B il -  ( 0 .1  -  1 .2 )
A1P -  (4 0  -  125)
GPT -  ( 1 0 - 4 5 )
GOT -  (1 0  -  40)
LD -  (230  -  460)
TRIE -  (3 0  -  200)
Hematology
WBC
Hb
H ct
MCV
Lym
TLC
0S/M ISC /SHC -2
APPENDIX F
INTRUCTIONS FOR INTERVIEWERS
APPENDIX F 
INSTRUCTION FOR INTERVIEWERS
"Do Food Habits Affect People’s Nutrictional Status?" 
PART I - DIET HISTORY FORM
INSTRUCTION
PERSONAL DATA
1. PATENT 1S/SITTER’S NAME
* Write patient’s full name and 
medical number.
J-oL£Jt i_mS1 *
* Ask only those sitters who are 
not related to patient and 
who do not live in the same 
house. No medical number 
needed for sitters.
^  0 iLw iwl d. Liff 
Jj)—*' 0 11 (y-S~L (j-Q
2. RESIDENT OF <Lo 1 ^L5-o . T
* Complete address needed or 
place of residence, including 
region in Saudi Arabia or 
another country.
J-oLSJ1 jol <LoLJ3^ 1 ^LS-6 * 
>' ■ .j sSJLe-oJI J M  J Ljwi
3. OCCUPATION 2-L<uoJ1
* Ask what the patient or sitter 
do for a living or their 
source of income.
JL«»1 *
4. TYPE OF HOBBY/SPORTS/PHYSICAL IsLm.l) j  &£L~Ti_y-l\ f  L-A • J
ACTIVITY
* Check SEDENTARY if activity 
involves the following:
■Li. »‘m \ 11 1 >31 ** 
* (_yJ-<L-6
Reading
Writing
Eating
Watching TV
Listening to Radio
Sewing
Playing Cards 
Typing
6 P\
js5ic.
M a^L-at 11 
a-ull > c 1 o<» 11
’ dJbt_3J1
&>wL5U1 dJ^M '<LcL-JhJ1
INSTRUCTION
*  Check VIGOROUS if activities 
involve:
iLtwJl 1 ot j m!i*» “
* flt» i
Heavy scrubbing and waxing
Hand washing large articles
of clothing
Hanging out clothes
Stripping beds
Walking fast
Bowling
Golfing
Gardening
It "T* j y —
(j *i> a M
ti. j  ol t—I-S-LJ1
* Check STRENUOUS if activities 
involve:
IsLuLuJl 1 dl jjjLw j^i9 ** 
* J a*u j
Swimming
Playing tennis
Running
Bicycling
Dancing
Skiing
Playing football
11
f 2 <Ly&J
5. DIAGNOSIS *0
*  See patient's chart or nursing 
cardex. • Ctfi'jA o.i.l 1 C^bw
6 . DIET ORDER i-<_9 Hi 0...11 A.ya>. 11 • 1
* See computer sheet or dietary 
cardex.
o*>J1 d J 5 *
7. SEX, AGE, HEIGHT, WEIGHT • Y
*  See Patient's Chart. * lA  I a ^ ! i u 1  "
8 . TOTAL NUMBER OF HOUSHOLD MEMBERS 1 dl jjl • A
*  Ask for family members' ages 
and figure out the age 
grouping by yourself.
c c
j  L  1 j L * u 1  54
.  ,V j
INSTRUCTION
Office work done while
sitting.
Other activities requiring
little or no arm movement.
*  Check LIGHT if activity JsL^ LLuJI (jl— 1 31 d,3 jJ>>
involves
Preparing or cooking food 1 ^ 1  »i1 Ul£ 1
Washing dishes bj 1 jjUUk£
Dusting L^ usJI £*ujmO
Hand washing small articles (y 0 H 1
of clothes
Ironing
Walking slowly (yuLO-Jt
Personal care
Office work done while Cwl j  JLacL-/ ^ 1. j<-a11
standing and other i£3_J1 C-UbL-i-UI ^ 1  vJl31 jj
activities that require
some arm movement. d— 1 dd^wJI <Lc L .)K M
Rapid typing and other o j  t5 «^ -J1 odsLuLLuJI j  d *"Livl1
activities done while y j  L> Cw 1 J  dJUd
sitting that are more
strenuous.
* Check MODERATE if activities JbLjiJI 0^—  ^  ^ *<■ o **
involve: *
Making beds j <
Mopping and scrubbing &J)$ 1 uLdlsulw
Sweeping Jj>' ~U) J1
Light polishing and waxing jl 1 a—1C
Laundering by machine
Light gardening dA-*A>J1 i.,
Light carpentry work d^L>wJ1
Walking moderately fast d-C^m 11 a 11 (jj >‘<La. 11
Other activities done while pULi 1 o LLULUL—  fL-JLJI
standing that require
moderate arm movement. £l ^ 3J1 2Sj>
Other activities done while L?.-- |oL Ja. 11 ,^!5uo—> i^3J1 o LLLJLi>J1
sitting that require (j-U ^ L.»i 1 Lj>
vigorous arm movement. .»iLL>L-/ £1^3J1
A. EATING HABITS AND RELATED
c. c *= 
• d—<1 i..i.i 1 q 1 i '—'1 OL-S ~  1
CIRCUMSTANCES

INSTRUCTION
8 . SNACKS EATEN AND TIME EATEN
* Write time snacks eaten, if 
answer is yes.
9. PARTIES ATTENDED AND NUMBER OF
TIMES DONE
* Write how often subject 
attended parties, if answer 
is yes.
10. RESTAURANT ATTENDANCE
* Write how often subject 
attended parties, if answer 
is yes.
B. TYPE AND KIND OF FOOD EATEN
1. HOW FOOD IS SERVED
* Check first blank if dish 
served is composed of meat, 
vegetable and starch in one 
recipe (like Goursan).
* Check second blank if dishes 
served are separately cooked, 
like lamb kebab, saffron 
rice, okra w/tomato.
* Check third blank if both' 
types are used all the time.
2. FOOD WITH FAT
* Check yes if food is prepared 
all the time with fat.
* Write how often (once a day, 
once a week, two times a week,
uu £ 1
(jLS 1 vl1 t o II
o! o^ LajvJI . <i
ci«1 11 tide 5:
1 ill (cOLa>J1 o 11
^>-31
|txUuJl • j «
L 1.5^—33 cOLa>J1 tlOlC u«t^ *Sl
V i,j 1 t_9l—Ll*3l •«-/
1 A i j
1 til 3 £ 1 ^ sJI Aua^ Lc 5*
(^ o JJj-o J^uLo-31
(J-3-s) »i>1 ^  3 - ^
1 kit (jwl." 33 £ 1 " 
Jasus-Luo j^)-»Ko jsOJLoJI jj—JaJ1 ,jL2  
, jo-LsJ! |9>J (Ji_s t &£■
Lj iCJ^ J t—' J m^&mSLD Jy 1
• £-33 joJaL-akJI £_o 
3 33 &JL2J1 £1 ^.a.,,33 A-oiLc ^ p *
jQjtutl A-jJ? (J^51 • Y
3 ^t-2 3 31 |9igi*> gjt® *
l°-^3 ti u^ikXJl__<
(|o^ _riJ1 4^-°) °3 ^-oJl «itix <-*1121 *
(jj-3 O rt-1j - °  t 3 A
INSTRUCTION
1. READ OR WRITE
*  Check box for appropriate 
answer.
* Only one answer should be 
considered.
2. OWNERSHIP OF PROPERTY
' ( L L i f U l  j  c p\ .) 
I— o3 * iA g J 1  < L o 3 L c  gup
.  <->1 ^ > - 3 1  
• * ^ 3  J  u l  ^ 1 "
o U S - L d u a - a  t£ 3  . Y
* Check 1 for each item owned.
*  May have more than one answer.
3. COOK AT HOME
a £ „ L & ^  O t> 1  j  t J 2 i J  ) gup *
«1>3 ^  fro 3 -? bH  ^ 3  o  *
^-3-.>**1 .,31 . y
* Check 1 for each item.
*  May have more than one answer.
4. INSTRUCTION ON DIET
J U p  J £ J  g^> * 
O t> 3  ^  j )  u j b w  , j 3  , i *
* Check appropriate box for 1 
answer.
* Ask what type of diet-diabetic, 
weight-reduction, low salt, 
renal., etc.
5. TIME OF EATING
J J S J  (_^s aa-aa*s a-o^ Lc *
.   ^ <—>1
(^> 1—31 A-< f l> « J 3  A_*£^l 0^ JI-auI '*
■ ( j  3 2  33 ^ 1  ^ ^ L o ^ 3  (J _ j—l-£i—'
1 Au*s \J_5 L-I^ ILa ^ 3 J 1  c * - s ^ _ J 3  .  ©
* Check appropriate box for 
1 answer.
6 . MEALS EATEN
J 2  1 nr) 13 ( j - 2  AA—aAaJ Al4^1>£ gup “
•  3 ca3
33 J j  i .o 33 a 1 > s 3 i*>4 l ) 2  J I a k i3 “
-  . J j i j  lM  X w  i t .
_ & 3 ^ 3 -!>.-< ^ of a 3 «*|
* Check one, two or all three 
items as stated by subject 
(patient or sitter).
7. TIME FOR MEALS
c
^ 3  gj i i . . i  3 4 A ^  '*
a _i * £  c * J ( _ 3  (j -a J 3  o 3 ^ j- o-3 1  ,^> a  
e(^ fl1^-6—11 _^1 y£—a^ -0—31
o L - a ^ J I  OlC ^ - o « Y
* Write time subject eat each 
meal.
a - juS y j 2 t —a ^ a J 3 c * _ s ^ _ ) 1  <_w 5 3  } *
.  A—L> J  J l S  v$ U a^ » 0 _ J 1
Y - O ' • t
INSTRUCTION
etc.) if answer is yes, 
but not always.
w1^>_J1 131 ,£ J 1  1
• lii fl M *1 gt-SLa
*  Check no if the subject does 
not use fat. • jO*VkXJ1
* Check NK if subject does not 
know if food is prepared with 
fat.
yfUA'j-&J1 £ ( -2  1 31 i j J jS U ) fUP “
A—us J 2 ^  1 ,j L £  ^1  <_9
• i  f l
3. SPICED IN COOKING J 2 ^  1 ( jjs  J ^1  j)**> 11 • Y
*  Check YES if the subject uses 
each of the spices named.
yj.0 P uu\ ’ ( f U j j J I  1 *l1 gup
A 11 J-*1 ^ 2 J 1  <_5L_j*o1 J 2
*  Check NO if subject does not 
use the particular spice being 
asked.
J  ft -gJln yfUA^O-Jt 1 31 ^  gup *  
. a j j)2 3 ,  a-11 J->1 J 3 J \  gjA  ^
*  Check NK if subject does not 
know if spice is being used.
*  Write names of other spices 
being used in cooking.
( ^ a ^ O  11 1 * l l  li i gj ^JP "
o J -o .tu lw l yj_*1 ^ t J 1  ^ L 2  ^1 
. J 2 ^  1 g -3 
t53J1 1 J-i1  I ‘c-11 ^ L o w l ^  S!
• t_J2 1 iis ^J.aO <*Vw»1
*  Subject may use just two or 
three spices, or may use all 
of them, check accordingly.
gj k nili 1 ( j  0 H mi j  ( j l  ^*\«0-a y^—a^i 0.11
J —> 1 1 ^  13 ^  ^  31^ 3 1
*—«uk> ( j—Lfc Auo^Lc g->p t L^.-a.A„o.> ^1
,dLJ3
4. INTAKE OF MEAT A—32 L—a i£tXJ1 31 • J
*  Check YES if subject eat each 
kind of meat named.
o t - lu ^ l  J 2  (J 2 L -i ^ L 2  1 31 “  
. a^j>23-o—M g^ > J —31
*  Check NO if subject does not 
eat the particular meat in 
question.
j z i x i  o L S  131 ^  2-^ 
. A 0.11 31 i_3l—l*s1 gj^>
*  Check YES if subject eats the 
meat in question but could not 
tolerate it at the moment 
because he is sick.
<-9t—Li*s1 J 2  J 2 L — <^L2 1 31 guSL* gui> *  
* yj>—A^yJ AwJ ^  1 1 A—a\aa
5. INTAKE OF BREAKFAST FOOD ^ U b -s J I J 2 1  aJ J I - l i t  ,1—3 . 0
*  Check YES if each o*f the items J S  L—A y^—A^ aO—] 1 y j (—2  1 31 ^.P  '*
G- O '-t-if fj-**/ * * t
INSTRUCTION
being asked is eaten. . ^j)23.a..U 1 <_sllup J 2
* Check NO if subject does not 
eat item in question.
J 2 L_^ 1 * 1  $
A-.‘*.C CaJLw v3LluiO^  1
6 . INTAKE OF COOKED AND RAW
VEGATABLES
* Check YES for both cooked and 
raw vegetables if subjects 
eat them (raw vegetables like 
lettuce, cabbage, cucumbers, 
carrots, onions).
A>j LkJI J2L-* j^t-2 1 31 o^-s-1 *  
J2-o 6>j>LlaJ1 J1 ) &>j)-»h.aJ1 ^
f j L r tPui\ («7w ^ 2 J 1 t y^ >_J1 
• { Ja>iJ1
* Check NO if subject does not 
not eat the item in question.
<Jl__losi 1 JSL - 3  0 LS 131 ^
. dj^2 llAaJ1
* Check YES if subject eats 
some of each class and not 
all within the class, like 
eating raw lettuce but not 
raw cabbage.
(J2 t_A 1 kl1 gmSLLl ^ 
gjA yJ2 L-a^J <_9t *nnj 1 
J^I yJ3»0 U£La*0_J1 yyjd—' 
>>r2 J! J£L_a^ j  &>
, t i  11
7. INTAKE OF FRUITS <s_1 2L_a y$3J1 a£ 1  ^ 3J1 , y
* Check YES for each of the 
kinds of fruits in question, 
if eaten.
2 „£^  J2 J^L_a £L2 1 31 |0-a-l * 
* a51 j^ . 1 1  gjjs
* Check YES for each item if 
only a few and not all in 
each class is eaten, like 
eating dates but not raisins 
or prunes.
lj-o 2^ -' 0 ^  1 *1 * 
^ 1 $ 1 a2 1 jp - 1 1 y3L-lnfl1 
yJ21 J Ia.0 jOJi 1
^  <—W_A^_J1 1 JI 0.1*1.1111
.(J_a>_oJ1
* Check NO if particular fruit 
within the class is not 
eaten.
2,9“' iS1 ^LS 1 31 ^ gJ> *
l_3L_l*0^  1 aS 1 ^ 9_)1 gjA
• A^ f)2 .i.0 i 11
8 . INTAKE OF STARCHES AND CEREALS A—12L.a 15AJI CaLaj)*! <—11
* Check YES if each of the
cereals or starches is eaten.
£ 1^J>1 2_:^ a> J 2 L_a ,jL!S 131 |0-s-L * 
• a>^ _aJxs_ii <—aj)—c>_u ^  oLaj.m.:ji
* Check NO if any of the items 
is not eaten.
2 1 >il 1 * 1  ^
iCaLaJ)h‘|m<—11
V O *-* * /<*>**/1 •t
INSTRUCTION
*  Check NK if item is not 
familiar to subject even if 
it was explained.
iJLmisJI 1 01 ^ ^ ift
9. INTAKE OF BREADS 1 £ 1 ^ 6 1  .
* Check YES if each of the items 
is eaten at one time or 
another, but not necessarily 
always.
l i t . .  1  ^ ^  *  
• 1 BCil 0  L - i
* Check NO if item is not eaten 
at all.
JL^oJ1 ^ L S  1 61 ' i  £ *  *
.L32U>1
*  Check NK if item is not 
familiar to subject.
uSL^aJl 1 uS ^ ^ slo *
10. USE OF FAT IN COOKING OR FATING
j j i  p l ^ i j l
* Check YES if each of the fats 
stated is used in either 
cooking or eating (example: 
butter is used on the table 
but not in cooking).
6 > 1 j  J £  J-0.-9-6yU-,,. < jLS  1 61 £U9 *
*61 1 jta tX J I 0 “® 
J S ^ jl >.\ *i ft _^1 jtw ia J I
*  Check YES if items are used 
both in cooking or on table.
J  0 *> “*..  i uSLlyaJI ( j t - 2  1 61 |6-SC *
• 1 >i\ ^1
* Check NO if not used in either 
or both cooking or eating.
^ -J a J I  (^6  J  0 ^   ^ ^  *  
. J S j l  *X6e j \
11. INTAKE OF OTHER FOOD
*  Check YES if each of the items 
is eaten.
<..flMup J 5  1 61 *i ^*9
. J S M
*  Check NO if not eaten.
* Check NK if not familiar with 
item.
O-0 {f - a - f  ^  ^  *  
. < £ 1  d_a-sl$ 1 
<-36*9J l  1 61 <_j^_SLo 2 ^  *
12. BEVERAGE INTAKE & J ■*»"< i <^6J1 o L - > j^ 6 o „  11 • IT
*  Check YES if item is drunk.
*  Check NO item is not drunk.
j j» £ j_ o J 1  u l^ o J I  ^ jt-S  161 |0-a6 ^*9  *
• 1 *i1 ^  ^*9 '*
* Check NK if subject is not 
familiar with item.
0*^1—aJ1 ^ jL S  1 *i1 \m$j^SLo ^  > c g*9
INSTRUCTION
13. INTAKE OF TEA
* Check box after YES if tea is 
drunk.
* Write number of times tea is 
drunk in a day on blank.
* Write number of cubes or 
teaspoons of sugar if subject 
drinks tea.
* Check YES if lemon and if milk 
are used.
14. INTAKE OF ARABIC COFFEE
* Write number of times arabic 
coffee is drunk if answer, is 
yes.
15. INTAKE OF CAKES AND SWEETS
*  Check for each item YES if 
item is eaten with meals and 
put another check if same item 
is eaten between meals.
* Check NO for each item not 
eaten with meals and for those 
not eaten between meals.
* Check NK if item is not 
familiar.
16. INTAKE OF SOFT DRINKS AND JUICES
* Check for each item YES if item 
is eaten with meals and put 
another check if eaten between 
meals.
* Check NO for each item not 
eaten with meals and for those 
not eaten between meals.
(jL6 Jl aJjf .t-a . 
1 6  1 jOAni t-J ^ >-J1 1 61 d-oN-C "
»ijLi"uJ 1
u$0 -J1 ol ^ >sJI 0 0 ^ < 1 "
• 11 (j-2 (S LAJ1 4 ,,t o
^ 1  ^Sw_J1 ol i^ii a5J1 <_w2 1  
AAfi.'t i£0 _J1 11^ fiJ1 N-Oi.H 0 Ol£
* LSJ 1 (j 1 61 (51-*>>-i11 (^ s
i£0 -J1 ol ^ >J 1 OOl& <_J*51 
1 ol i-*.^aJ1 4^ JaJ 1 
• -s6  ^>-J1
ij—o N5 J5L_* 0 L5 1 61 g* *
i—>1 >^9 On 11 Q 1 j^iO—11
1 61 (5^>1 4^ 6Lft 2*® -9 
• ^  1“ &Jj L*—w  U
^  N5 J5t_^ ,jLS 161 2 ^ *  
PL661 4j^ S6-a-J1 Ol^ -o-JI 
^t-5 161 (. >^1 4ye5Lfij) 4-*>^ -J1
lOl— ^ 
jjL-S 1 61 (J?£^ 5L9 *
4^ 5^6-6-11 o 1^a_J1 _^o 615
OL-Ij^w 6.1.11 ^
<JLlus-J1 jjl-5 1 ol |p -a * 2 ®^ '*
4_a6l* 2 ^J *J-^ 2 ~° ^
^i>» ■* 4— ^jC5 1 61 5^ j^3»1
4 -d.C 4_l^gli. i«. i. ^  ^(5 1 Ol ^ 2 ^ 5> 
Orf-fJ 4^ »»..»6<^ J1 4-*>^J1 
• oLj>^J 1
INSTRUCTION
. * Check NK if item is not 
familiar.
ijt-S 1 31 £us *
j-x£.
17. INTAKE OF BISCUITS AND OTHER 
SNACK FOODS 4_au*a3U1 o L o > ^ J 1  J£1
* Check YES if items listed are 
eaten. • J1 i-311 'up'j 1 £1
* Check NO if items are not 
eaten.
c§1 J^l — 1 31 ^ jus *
a 11 «-3L_lup  ^1
* Check NK it items are not 
familiar to subject.
vJ lImoJ I  1 31 <_9j) ^>_slo
<_3j^ _SU> j - J i
18. INTAKE OF WATER
* Check YES if water is drunk 
during meals, after meals and 
between meals.
pL-oJ1 131
CtXSmf ^1 1 Ol__t>^_11 (j-9
.o L -*> ^ J 1  ^1
* Check NO for each of the items 
if not drunk in that particular 
time.
^  131 i t g + o *
C. TYPICAL FOOD INTAKE ^$0-J1 1 flu.) •
1. GENERAL DIRECTIONS Os L-C o t  aj..1 “ 1
* Write down subject’s typical 
or habitual or customary foods 
eaten those ordinarily eaten 
most everyday.
JLlLa-oJ1 JS1 £ - s > 3 <v*r.£ 1 *
c5«^ -J1 &—* A nj—L.£lVi_1 1 o^^jS l»a 11 j )
1. d_12L^ (5J_)1^
* Record time meals are eaten.  ^mk 0 (JSL— (^lA-JI 0 - 9 11 “
* Approximate amounts eaten or 
show samples of measures like 
typical household spoons or 
cups used.
* Record how many teaspoon, 
tablespoons, cups, pieces, of 
food items eaten.
o_12L_, i$3J1 J S ^ I Ar*-o-'S jus*
A>*a>-J1 {JLyu ( j l  >f 1 *) *^  0 i ^1 
(j-Jj? Cmi 1 1 *9 * jOL-JjuH J  ‘l.O—11
• dJLJ3
iJL-a kXp—11 1*< cu>w '* •• c ♦ • • ••
i£Lu! A-9 -p—l-o Cj-Ji*: fl-Q < 1.o
l$3J1 1 gJxS fiJj) Lb Ofl.'aJLs
• d-J^ I. V-l.,;
INSTRUCTION
* Be accurate as possible in 
asking for all foods eaten, 
do not prompt or ask leading 
questions.
2. FOR MAIN MEALS (BREAKFAST, LUNCH
AND DINNER)
* Any meal that is eaten as 
soon as subject wakes up is 
breakfast except if it is 
eaten towards lunchtime 
(about 11 a.m.). This is then 
considered as lunch especially 
if there is no heavy meal 
eaten between this and dinner, 
in this case there are two 
main meals eaten during the 
day.
* If uncertain as to 
classification of meals (as 
to breakfast, lunch, etc.), 
just record all habitual 
intake during the day and 
classification will be done 
later.
 ^t Loo-90 CLII ^
A—Jo 1 ii) J 5 )! 1 i*«£ &£>f , 1
1  ^ C 1 J1 ^ 1 (J1 > tjhi
( pULsJ1 4 p1 .1 iJ1
*3 1 J £ l  (JJ 1 
^ 1 ^ U x s -H
j > )  P1 JlsJI J^1 1^1
1 > k > jo j 1 01 1^ jLfl. M
aJL>J1 a3l& pU L sJ \ j  dJSI
1 1 i > .0
oL_c>^J1 ^  J  j r i ■* * 
t F1 Clc a_i>^J1 ^US 1 3 1 )
Cr* ol—o -^Lslo-JI
PART II - 24-HOUR RECALL QUESTIONNARE
INSTRUCTION
1. INTAKE FOR THE PREVIOUS 
24-HOUR
P 1 ■ % A> 1 (_3-9
* Record all foods eaten within 
the previous 24-hours before 
admission starting from 
breakfast through the evening 
snacks.
OLd>^J1 *■> 1 W>w  ^  
AX L-ui Y 2 11 A—121 
jUxi>J1 P1 AIIw1 A-J^>0 
• a -*>j J1
* Amounts in household measure 
should be recorded as 
accurately as possible as 1 
piece, 1 cup, 2  teaspoons, etc.
AAx>1j>J1 A-abJaJI
*  Samples of measuring equipment 
should be brought to subject 
rooms for more accurate data 
gathering.
(— (yL-*2LJ1 o1 jjOl “ 
Ax-Xfl (^3J1 oLoJ) LsoJI
*  Immediately after interview, 
household measures should be 
converted to actual amounts, 
if possible in grams, in 
preparation for computaion of 
nutrient contents.
( yj>w^ 0-J1 JUA AJ—11—sLo _11 il&>i 1
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*  All foods eaten outside home 
should be included.
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1. INTAKE FOR ONE DAY IN HOSPITAL
*  Write down all foods to be 
offered on dietary record 
sheets, with corresponding 
amounts of each food item 
being given.
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PART II - 24-HOUR RECALL QUESTIONNARE
INSTRUCTION
* Post dietary record sheets, 
one each for patient and 
either, one day in advance on 
patient’s door.
* After each meal or snack, 
record amount of food eaten 
under ’’amount taken," as 1 /2 , 
1/3, 1/4, or 50%, 90%, etc.
or record actual amounts eaten 
as 120 cc, or 90 gm., or 12 
pieces, etc.
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